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PREFACE 


♦ 

TN  preparing  this,  the  third  edition  of  my  work,  I have 
subjected  it  to  a tliorough  revision,  and  have  weeded 
out  everything  tliat  has  become  antiquated. 

In  view  of  the  great  progress  that  has  of  late  been  made  in 
the  preservation  of  animal  food  in  a fresh  state,  it  has  appeared 
to  me  essential  to  give  much  more  space  to  the  portion  of  the 
book  referring  to  these  processes,  and  to  rewrite  it  for  the 
most  part.  The  same  attention  has  been  given  in  the  case 
of  all  progress  in  the  art  of  making  preserved  foods  of  all 
kinds. 

As  I have  already  stated  in  the  jireface  to  the  second  edition, 
my  aim  has  been  to  make  my  book  not  merely  a means  of 
studying  the  theory  of  the  preserving  art,  but  a guide  to  its 
practical  application  to  every  class  of  food.  Inasmuch  as  the 
preparation  of  SAveetmeats  stands  in  the  very  closest  relation- 
ship to  the  art  of  preserving  edible  articles,  often,  in  fact, 
merely  consisting  in  such  preservation,  a second  part  has 
been  added,  so  that  the  Avork  noAV  includes  everything 
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Preface 


wliicli  is  of  interest  to  those  wliose  business  lies  in  tliese 
<lirections. 

If  1 have  attained  my  object  of  Avriting  a really  practical 
hook,  I shall  be  richly  reAvarded  for  my  trouble.  T .shall  be 
very  grateful  to  any  expert  Avho  aa'III  supply  me  Avith  any- 
thing from  the  treasures  of  his  practical  experience  which  Avill 
increase  the  value  of  my  next  edition. 


A.  HAUSNER. 
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PART  I 


THE 

MANUFACTURE  OF  PRESERVED  FOODS 

— ♦ — 

I 

INTRODUCTION 

Nearly  all  kinds  of  food  used  by  man  have  the  proj)erty 
of  soon  becoming  uneatable.  In  large  towns  with  a well- 
organised  system  of  trade,  and  where  the  consumption  is  rapid 
and  keeps  pace  with  the  supply  of  fresh  food,  tliis  fact  is  not 
of  very  great  consequence,  and  there  is  little  fear  of  food  going 
bad,  even  in  the  summer. 

In  spite  of,  and  also  in  the  presence  of,  these  favourable  con- 
ditions, the  necessity  has  arisen  of  having  a!  constant  daily 
supply  at  a given  place  of  articles  either  not  produced  there  at 
all,  or  only  produced  there  at  certain  seasons  of  the  year.  This 
is  the  case  with  vegetables,  for  example,  some  descriptions  of 
which  cannot  be  obtained  fresh  in  the  winter;  and  with  the 
products  of  the  sea  in  towns  far  from  the  coast ; and  especially 
in  cold  countries  with  the  products  of  warmer  climates. 

The  human  race  have,  therefore,  been  induced  to  attempt  to 
preserve  food,  and  to  assure  its  keeping  properties  for  a series 
of  years  even.  Preserved  foods  of  many  different  kinds,  both 
animal  and  vegetable,  have  resulted  from  these  attempts.  The 
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term  “ preserves  ” is  of  course,  in  England  at  least,  restricted 
to  sweetmeats^  i 

The  preservation  of  food  is  now  in  many  countries  a gigantic 
industry.  It  is  unfortunate  that  in  Germany  the  industry  is 
in  a more  backward  state  than  in  the  great  maritime  nations, 
where  foods  are  preserved  on  a vast  scale.  Even  the  provision- 
ing of  their  ships  affords  them  an  . outlet  for  enormous  quantities 
of  these  products. 

That  the  manufacture  of  preserved  foods  has  attained  dimen- 
sions too  great  for  any  one  man  to  review  thoroughly  is  beyond 
a doubt.  It  actually  exceeds  its  power  of  distribution,  in  spite 
of  the  development  of  steam  transport.  This  makes  itself  felt 
in  the  supply  of  large  cities  with  articles  which  can  only  be 
produced  in  comparatively  small  quantities  or  at  certain  times 
of  the  year.  Take  for  example  milk,  which  will  not  bear  a 
long  journey,  and  eggs,  Avhich  outside  rural  districts  can  only 
be  had  really  fresh  at  certain  seasons. 

In  thinly  populated  country  neighbourhoods  large  quantities 
of  milk  are  produced,  which  would  be  a source  of  greater  profit 
if  they  could  be  sent  in  a natural  state  to  the  large  towns  than 
in  the  form  of  butter  and  cheese. 

Of  still  greater  importance  is  the  preservation  of  meat.  Here 
the  price  is  not  entirely  dependent  on  mercantile  considerations, 
but,  independently  also  of  the  political  importance  of  the  trade 
in  time  of  war,  is  largely  influenced  by  sanitary  regulations. 
If,  for  example,  rinderpest  or  other  cattle  disease  breaks  out 
in  a country,  the-  sanitary  authorities  stop  all  export  of  meat 
from  it  for  the  time  being,  with  the  natural  result  that  the 
countries  normally  drawing  their  supplies  from  the  infected 
area  experience  a considerable  rise  in  prices.  Even  independ- 
ently of  great  calamities,  moreover,  many  little  things  show 

1 The  translator  finds  it  necessary  to  use  the  name  of  the  particular  article 
of  food,  with  the  adjective  “ preserved  ” before  it.  In  Germany  the  collective 
term  “ Consenxn"  is  used  for  preserved  foods  of  all  kinds. 
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how  important  is  the  trade  in  preserved  foods.  It  is  notorious 
that  during  a long  severe  winter  the  price  of  eggs  rises  greatly, 
and  the  demand  can  scarcely  be  met.  If  it  were  a common 
practice  to  preserve  eggs  whole,  or  the  white  and  yolk  separately, 
this  would  not  be  the  case. 

The  inhabitants  of  a large  town  require  the  service  of  a very 
extended  area  of  food-production,  and  the  cost  of  transport 
has  to  he  added  to  the  selling  price  of  the  food.  When  it  is 
a question  of  foods  which  in  certain  districts  can  only  be  pro- 
duced in  comparatively  small  quantities,  and  are,  moreover,  very 
liable  to  go  bad,  such  as  milk,  eggs,  butter,  ripe  fruit,  etc.,  we 
not  only  find  that  their  prices  vary  extremely  in  large  towns, 
but  that  they  are  usually  of  decidedly  inferior  quality,  or  may 
be  utterly  ruined  by  adulterations  intended  to  increase  the 
supply  apparently  available. 

We  are  here  alluding  chiefly  to  two  articles  of  daily  con- 
sumption : milk  and  butter.  The  former  is  diluted  by  fraudu- 
lent dealers  with  water,  or  mixed  with  antiseptics,  which  may 
produce  serious  results  in  delicate  stomachs.  The  consumers 
of  butter  are  exposed  to  still  greater  frauds ; for  while  the  milk- 
buyer  does  get  milk,  even  if  it  is  adulterated,  the  would-be 
purchaser  of  butter  often  gets  an  article  Avhich,  if  it  resembles 
butter  in  appearance,  smell,  and  taste,  has  an  origin  absolutely 
distinct  from  that  of  the  genuine  article.  ^ 

If  these  foods  which  are  so  liable  to  putrefaction  were  used 
exclusively  in  a preserved  form,  a double  advantage  would  be 
secured ; for  not  only  would  they  be  sold  in  an  unadulterated 
condition,  but  they  would  always  be  procurable  at  the  same 
price,  for  the  producing  district  could  be  hundreds  of  miles 
from  the  place  where  the  food  was  consumed. 

We  may  mention,  as  two  brilliant  examples  of  world-wide 
success  achieved  by  preserved  food,  Liebig’s  extract  of  beef,  and 
condensed  milk. 

1 Butter  comes  from  the  cow,  margarine  often  from  the  bull.— Tr. 
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Tlie  meat  - extract  is  prepared  at  Fray  Bentos,  in  South 
America,  from  meat  whicli  is  there  almost  without  value,  the 
animals  being  slaughtered  for  their  skin  and  fat,  and  its  use 
htis  sj)read  over  the  whole  earth.  What  was  necessary,  how- 
ever, to  establish  such  a manufacture  in  those  distant  countries 
was  English  capital,  the  employment  of  which  for  the  purpose 
could  only  be  secured  by  the  influence  of  a learned  man  of 
the  calibre  of  Liebig,  whose  claim  to  greatness  might  well,  if 
it  were  necessary,  rest  on  his  meat-extract  alone. 

The  case  of  condensed  milk  is  very  similar.  The  Alpine 
lands  of  Southern  Europe — Switzerland,  Tyrol,  Salzburg,  and  the 
Steiermark — produce  such  huge  quantities  of  milk  that  the  con- 
version of  it  into  cheese  is  a source  of  little  profit.  The  dairies 
that  convert  all  their  product  into  condensed  milk  obtain  on 
the  other  hand  much  larger  returns;  and  we  are  of  opinion 
that  if  the  condensed  milk  manufacture  was  carried  to  a 
sufficient  extent  in  those  countries,  the  difficulty  of  milk  supply, 
which  is  a chronic  evil  in  large  towns,  and  the  troubles  with 
which  the  sanitary  authorities  attempt  in  vain  to  cope,  would 
disappear  at  once  and  altogether. 

We  have  to  congratulate  ourselves  on  the  great  progress  of 
the  food-preserving  art  of  late  years.  At  the  Vienna  Exhibi- 
tion of  1873,  and  at  those  at  Paris  in  1878  and  1889,  we  met 
with  preserved  Australian  mutton,  and  we  cannot  refrain  from 
observing  that  it  is  in  nearly  every  case  that  practical  race, 
the  English,  who  have  taken  this  industry  in  hand.  This  fact 
alone  guarantees  that  favourable  results  must  ensue  from  the 
manufacture  of  preserved  food  if  rightly  carried  out.  The 
exhibits  at  Paris  in  1878  showed  marked  improvement  on  those 
at  Vienna  only  five  years  before. 

The  large  towns  and  thickly  peopled  centres  generally  form, 
of  course,  the  greatest  sources  of  demand  for  preserved  foods ; 
that  is,  all  countries  and  places  where  agriculture  is  the  smaller 
and  manufacture  the  larger  part  of  the  occupation  of  the  people. 
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We  must  also  put  iu  the  same  category  all  states  wliich  are 
compelled  to  import  food  largely  and  often  from  very  distant 
countries.  That  this  is  exactly  the  position  of  the  majority  of 
European  countries  is  a well-known  fact.  Even  those  which 
must  certainly  be  characterised  as  agricultural  states  cannot 
usually  feed  themselves  entirely,  and  must  therefore  import 
food-stuffs  from  abroad. 

It  is  hardly  necessary  to  mention  the  importance  of  preserved 
foods  to  armies  in  the  field,  for  the  provisioning  of  fortified 
places,  and  for  voyages  by  sea.  In  former  times  the  sickness 
resulting  on  long  voyages  from  the  want  of  fresh  meat  and 
vegetables  was  appalling,  but  it  has  almost  disappeared  with  the 
improvement  in  food-preservation.  Scurvy  is  now  little  more 
than  a name  of  purely  historical  interest. 

Expeditions  intended  to  be  sent  out  on  voyages  of  discovery 
had  often  to  be  abandoned  on  account  of  the  impossibility  of 
provisioning  them.  They  can  now  carry  an  ample  supply  of 
preserved  foods  for  use  when  fresh  meat  and  vegetables  cannot 
be  obtained. 

Our  Age,  which  demands  much  more  labour  from  the  indi- 
vidual than  was  formerly  the  case,  has  written  the  principle  of 
the  division  of  labour  upon  its  banner.  But  in  connection 
with  the  weighty  question  of  nourishment,  which  lies  at  the 
foundation  of  all  human  work,  we  have  not  made  corresponding 
progress.  When  we  consider  the  expenditure  of  labour  and 
time  in  every  household  in  the  preparation  of  meals,  and  what 
vast  quantities  of  food-refuse  has  to  be  got  rid  of  even  by  the 
niost  thrifty  housewife,  we  are  filled  with  astonishment  that 
preserved  foods  are  not  more  extensively  used  in  home-life. 

AVe  think,  however,  that  the  prophecy  that  in  the  near  future 
matters  will  be  greatly  altered  in  this  direction  is  no  idle 
dream.  AA'^e  believe  that  cooking  will  be  practised  in  the 
household  only  to  a comparatively  limited  extent,  and  that 
most  of  the  food  will  be  bought  ready  cooked  in  a preserved 
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form,  anil  requiring  only  very  slight  preparation  before 
serving. 

We  conclude  this  introduction  by  repeating  that  the  food- 
preserving industry  is  still  awaiting  fuller  development,  and  is 
destined  to  reach  colossal  magnitude,  which  will  surpass  any- 
thing we  can  imagine.  That  it  has  not  made  even  further 
progress  than  has  been  realised  is  due,  we  think,  chiefly  to  the 
food-preservers  themselves,  who  in  many  cases  have  embarked 
in  the  business  with  insufficient  knowledge,  and  created  pre- 
judice by  putting  un.satisfactory  articles  upon  the  market. 
With  proper  knowledge  and  due  observance  of  known  pre- 
cautions such  results  can  he  obviated. 

Most  foods  are  bodies  which  very  soon  go  bad,  many  of  them 
deteriorating  in  a few  hours,  others  in  a few  days.  A few, 
especially  fruits,  can  be  kept  good  for  months.  As  the  chief 
object  of  the  food-preserver  is  to  enable  it  to  be  kept  for  un- 
limited time  in  its  original  condition,  we  must  consider  fully 
the  natural  processes  of  putrefaction  before  Ave  can  expect  to 
find  out  how  to  prevent  them. 


II 


THE  CAUSES  OF  THE  PUTREFACTION  OF  FOOD 
LL  vegetable  and  animal  substances  which  we  use  as 


food  are  liable  to  putrefaction.  We  usually  distin- 
guish three  varieties  of  change : fermentation,  mould,  and 
putrefaction. 

Fermentatioix  usually  means  a change  accompanied  by  the 
evolution  of  gas,  but  not  gas  of  an  evil-smelling  kind.  The  best- 
known  example  of  it  is  the  production  of  alcohol  from  sugar,  a 
change  which,  although  it  is  not  putrefactive,  is  the  first  step  in 
that  direction. 

The  turning  sour  of  wine  and  beer,  of  fruit-juices,  milk,  and 
many  other  changes  must  be  included  among  fermentation  pro- 
cesses. These  changes,  which  are  the  preluninary  processes  to 
putrefaction,  are  of  special  importance.  It  must  be  mentioned 
that  we  are  not  in  a position  exactly  to  define  fermentation. 
Very  many  chemists  understand  by  the  term  all  so-called  spon- 
taneous changes.  In  this  sense  all  the  three  processes  above 
enumerated  are  fermentation,  just  as  much  as  alcoholic  fermen- 
tation itself. 

Coming  next  to  putrefaction,  we  find  the  idea  associated  with 
the  development  of  a foul  smell,  caused  by  the  production  of 
certain  volatile  substances.  Good  examples  are  afforded  by  the 
changes  undergone  by  meat  or  eggs  under  ordinary  circum- 
stances. 

Mould  is  characterised  by  gradual  change  unaccompanied  by 


7 


8 The  Manufacture  of  Preserved  Foods 


evolution  of  gas  or  the  production  of  evil  odours.  Vinegar,  for 
example,  gradually  loses  its  sour  taste  on  keeping,  and  chee.se, 
stored  for  very  long  periods  in  a dry  place,  becomes  ultimately 
converted  into  a white  dust. 

All  these  changes  arc  influenced  by  three  factors  which  lie  at 
the  root  of  each  of  them,  and  which  the  preserver  has  to  contend 
against.  These  influences  rarely  need  purposeful  action  to  bring 
them  into  play,  as  they  are  almost  invariably  at  hand  from 
natural  causes.  They  are  as  follow  : — 

First,  the  presence  of  a certain  amount  of  water.  This  is  a 
necessary  condition  of  decomposition,  so  that  we  find  in  the 
removal  of  it  one  of  the  simplest  and  surest  means  of  preservation. 
The  second,  which  is  just  as  essential  a condition  as  the  first,  is 
the  presence  of  a certain  amount  of  heat.  Except  within  certain 
limits  of  temperature  no  change  can  take  place.  The  change, 
however,  which  we  have  described  as  mould  may  be  the  result 
of  purely  chemical  action,  and  hence  for  it  the  temperature 
limits  are  much  wider  than  for  either  fermentation  or  putrefac- 
tion. We  have  here  another  means  of  food-preservation,  and  it 
is,  in  general,  enough  to  get  rid  of  one  only  of  the  three  conditions 
in  order  to  prevent  the  food  from  changing.  The  third  condition, 
which  is  in  many  cases  absolutely  necessary  for  change,  is  the 
presence  of  air.  This  presence,  be  it  observed,  never  hinders 
change,  and  in  the  great  majority  of  cases  favours  it.  We  know, 
however,  of  a very  large  number  of  processes  Avhich  can  be 
reckoned  as  fermentative  which  go  on  perfectly  well  without  any 
air  being  present.  In  some  cases,  therefore,  the  exclusion  of  air 
is  an  effectual  preservative  method,  and  in  others  it  is  of  no  use 
whatever. 

When  we  consider  the  chemical  changes  in  general  ■wdiich 
result  in  food  going  bad,  we  find  that  the  jwocess  is 
always  a deterioration  from  bodies  of  more  to  bodies  of  less 
complex  constitution.  The  original  chemical  compounds 

pass  step  by  step  to  simple  inorganic  substances.  In  many 
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cases  an  invariable  sequence  of  change  has  been,  proved  to 
exist. 

Before  proceeding  to  the  processes  taking  place  during 
fermentation  and  putrefaction,  tve  must  become  acquainted 
with  the  chemical  conqoosition  of  unchanged  food,  and  this 
obviously  necessary  preliminary  will  occupy  our  next  chapter. 


Ill 


THE  CHEMICAL  COMPOSITION  OF  FOODS 

VLL  known  bodies  are  eitlier  elements  or  compounds.  By 
elements  the  chemist  means  substances  which  cannot  be 
decomposed  by  any  known  means,  and  which  must  therefore  be 
considered  as  the  simple  bases  of  the  compounds.  We  know  at 
present  more  than  seventy  elements,  many  of  which,  however, 
are  very  rare,  and  have  at  present  only  a scientific  interest.  The 
number  of  those  of  universal  importance,  owing  to  their  wide 
distribution  and  the  immense  number  of  substances,  both  mineral 
and  occurring,  in  the  bodies  of  animals  and  plants  of  which  they 
form  part,  is  about  twenty. 

When  we  turn  to  the  compounds  occurring  in  plants  and 
animals  only,  we  find  that  there  is  an  enormous  number  of  them, 
but  they  are  constituted  by  a small  number  of  elements  and  owe 
their  great  variety  to  the  different  proportions  in  which  they 
contain  these  elements. 

There  are  four  principal  elements  of  which  organic  matter  is 
built  up.  These  have  therefore  been  called  the  organic  elements, 
although  the  expression  is  entirely  unjustifiable,  inasmuch  as 
although  we  always  meet  with  them  in  organic  matter,  other 
elements  also  occur,  although  in  smaller  quantities.  These 
elements  are,  however,  of  not  the  less  importance  for  that,  as 
many  compounds  cannot  exist  without  them.  With  this  before 
us,  however,  we  can  use  the  expression,  and  we  find  that  the 
organic  elements  are  as  follow  : — 
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Carbon. — This  occurs  in  a pure  state  in  nature  under  the 
various  forms  of  graphite,  diamond,  and  ordinary  charcoal. 
Every  substance  produced  by  vital  action,  whether  in  a plant  or 
animal  body,  contains  carbon. 

Hydrogen. — This  is  a very  light  combustible  gas,  which 
occurs  in  water,  and  in  very  many  organic  substances. 

Oxygen. — This  is  one  of  the  most  widely  distributed  elements 
on  the  earth.  In  combination  with  hydrogen  it  forms  water,  it 
occurs  in  the  free  state  in  the  atmosphere,  and  its  very  notable 
property  is  its  great  tendency  to  combine  with  other  elements. 
The  majority  of  plant  and  animal  substances  contain  oxygen. 

Nitrogen. — This  is  a constituent  of  the  air,  of  many  minerals, 
and  of  a large  number  of  organic  substances.  In  contrast  to 
oxygen  it  has  very  little  tendency  to  enter  into  combination,  and 
only  does  so  with  difficulty  and  under  special  circumstances. 

Although  tliese  four  elements  constitute  a very  large  number 
of  the  substances  we  meet  with  in  the  bodies  of  animals  and 
plants,  a few  more  must  be  mentioned  which  enter  into  the 
composition  of  a great  many  such  bodies,  although  in  smaller 
quantities  than  the  four. 

Sulphur  and  Phosphorus. — The  chief  of  these  additional 
elements  are  sulphur  and  phosphorus.  Pure  sulphur  is  a 
crystalline  body  of  characteristic  yellow  colour,  which  burns  in 
the  air  with  a suffocating  smell,  and  has  much  resemblance  to 
oxygen  in  its  chemical  properties.  Sulplnir  occurs  free  in 
nature,  and  also  combined  in  minerals,  and  in  many  bodies  of 
organic  origin.  Pure  phosphorus  is  a colourless,  crystalline,  and 
particularly  poisonous  substance  which  has  a very  great  affinity 
for  other  bodies.  Its  affinity  for  oxygen,  for  example,  is  so 
great  that  it  ignites  spontaneously  in  the  air.  It  will  easily  be 
inferred  that  phosphorus  is  never  found  in  nature  in  the  free 
state,  but  only  in  combination. 

If  we  burn  any  constituent  of  an  animal  or  vegetable  body,  a 
certain  amount  of  incombustible  residue  remains  which  is  known 
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as  the  “ ash.”  Little  attention  was  at  one  time  paid  to  this, 
and  people  even  went  so  far  as  to  consider  it  as  something  quite 
accidental,  on  account  of  its  small  quantity.  Now,  however,  the 
progress  of  science  has  tiiught  ris  that  the  bodies  left  in  the  ash 
are  just  as  essential  to  the  existence  of  the  organisms  as  any 
one  of  the  four  elements  which  form  the  greatest  proportion  of 
them. 

We  find  in  the  ash  all  those  substances  which,  are  not  volatile 
at  the  temperature  produced  by  the  combustion.  They  consist 
chiefly  of  metiillic  salts,  such  as  carbonates,  phosphates,  and 
sulphates,  and  in  most  cases  chlorides,  of  potassium,  sodium, 
magnesium,  calcium,  iron,  and  manganese. 

The  bodies  above  named — carbon,  hydrogen,  oxygen,  nitro- 
gen, sulphur,  phosphoruf?,  and  silicon,  together  with  the  bodies 
of  the  ash,  are  the  constituents  of  all  animal  and  vegetable 
bodies. 

The  variety  of  the.se  bodies  is  thus  explained  in  chemistry. 
The  compounds  are  formed  by  the  union  of  two  or  more  atoms 
(or  very  minute  particles  of  the  element,  which  are  incapable  of 
subdivision)  combining,  and  so  forming  the  molecule,  or  the 
smallest  possible  quantity  of  the  compound. 

If  we  pay  no  attention  to  the  magnitude  of  the  molecules, 
but  only  to  the  elements  they  contain,  we  shall  find  that  all 
products  of  the  animal  and  vegetable  kingdoms  can  be  grouped, 
as  we  will  now  briefly  describe.^ 

Compounds  of  carbon  and  oxygen  alone  are  probably,  when 
they  occur  among  the  constituents  of  an  animal  or  vegetable 
body,  chiefly  products  of  putrefaction.  Hydrocarbons  (com- 
pounds of  carbon  with  hydrogen  only)  occur  in  huge  quantities 
in  many  plants,  and  constitute  most  of  those  volatile  and  . 
usually  strongly  smelling  bodies  which  we  call  essential  oils. 
Turpentine  may  be  taken  as  the  representative  of  this  group. 

Ternary  compounds  (carbon,  hydrogen,  and  oxygen)  are 
abundant  both  in  animals  and  in  plants.  The  various  kinds  of 
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sugar  and  gums,  cellulose,  the  organic  acids  {e.cj.  tartaric  and 
malic  acids),  and  all  fats  belong  to  this  group,  of  which  we 
have  indicated  only  the  most  important  members.  These  ternary 
compounds,  together  with  others  containing  nitrogen,  as  well  as 
carbon,  hydrogen,  and  oxygen,  form  the  second  important  group 
of  organic  bodies.  The  nitrogenous  bodies  include  gluten, 
albumen,  the  chief  constituents  of  flesh,  and  many  others. 

Many  of  these  compounds  always  contain  sulphur  or  phos- 
phorus. Bodies  which  contain  either  or  both  of  these  elements 
in  addition  to  the  four  chief  organic  elements  must  be  made 
into  a special  sub-group,  which  includes  egg-albumen  and 
nerve- matter. 


IV 


• thp:  products  of  decomposition 

IF  we  abandon  an  organic  body  to  decomposition,  the  processes 
gone  through  depend  on  the  amount  of  nitrogen  in  the 
body,  and  as  to  whether  or  not  air  has  access  to  it.  But  the 
final  result  is  always  a substance  of  very  simple  constitution. 

The  carbon  of  organic  bodies  becomes  either  carbonic  acid  or 
hydrocarbons.  If  enough  oxygen  is  present,  we  get  carbonic 
dioxide  CO2  {i.e.  one  atom  of  carbon  combined  with  two 
atoms  of  oxygen),  which  combines  with  water  to  form  carbonic 
acid.  Pin-e  carbonic  acid  is  a colourless  heavy  gas  of  a weak, 
pleasantly  acid  taste,  which  when  taken  into  the  stomach,  as  in 
soda  water  or  efifervescent  wine,  is  harmless,  but  is  poisonous  if 
inhaled  into  the  lungs.  In  many  cases  the  putrefaction  takes 
the  course  of  oxidising  the  carbon  of  one  compound  to  carbonic 
acid  at  the  expense  of  the  oxygen  of  another  and  more  complex 
substance,  which  is  thus  left  poorer  in  oxygen.  In  ordinary 
language,  putrefactive  processes  consisting  largely  in  the  produc- 
tion of  carbonic  acid,  are  those  understood  in  the  narrower  sense 
of  the  term  fermentation. 

All  decompositions  in  which  sugar  is  converted  into  alcohol 

and  carbonic  acid  (spirituous  fermentation),  and  the  changes  in 

wood  on  long  exjwsure  to  damp  air,  are  of  this  nature. 

If  the  carbon  does  not  meet  with  enough  oxygen  it  combines 

with  hydrogen,  forming  for  the  most  part  gaseous  compounds 

which  are  in  some  cases  odourless,  but  which  sometimes  possess 
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a very  disagreeable  smell.  To  tliese  is  due  in  part  the  odious 
stench  which  is  developed  by  putrefying  matter. 

As  an  example  of  the  product  of  this  sort  of  decomposition, 
we  may  mention  marsh  gas,  which  rises  in  numerous  bubbles 
when  we  stir  up  the  bottom  of  a ditch  in  which  the  leaves  of 
trees  are  putrefying.  While  the  leaves  which  lie  in  the  air 
gradually  rot  away,  their  carbon  forming  carbonic  acid  as  it 
comes  into  contact  with  abundance  of  oxygen,  the  immersed 
leaves  are  shut  ofiF  from  oxygen  and  their  carbon  combines  with 
hydrogen  instead. 

If  an  organic  body  contains  nitrogen,  that  element  combines 
during  decomposition  with  hydrogen,  forming  ammonia,  NH,, 
(three  atoms  of  hydrogen  combined  with  one  of  nitrogen). 
This  is  an  invisible  gas  of  a sharp  smell,  which  provokes  tears. 
The  suffocating  smell  of  putrid  urine  is  caused  by  the  evolution 
of  ammonia. 

If  an  organic  body  contains  sulphur,  this  also  combines  with 
hydrogen,  forming  sulphuretted  hydrogen  (HoS),  a gas  with  the 
repulsive  odour  of  rotten  eggs.  Phosphorus,  which  is  present 
in  many  animal  substances,  such  as  nerve-matter,  also  probably 
combines  with  hydrogen  during  decomposition. 

AVith  regard  to  the  hydrogen  of  the  organic  matter,  it  com- 
bines, as  we  have  seen,  partly  with  carbon,  nitrogen,  or  sulphur, 
but  in  the  presence  of  abundance  of  oxygen,  it  unites  with  that 
element,  forming  water. 

Carbonic  acid,  water,  hydrocarbons,  ammonia,  and  sulphur- 
etted hydrogen  are  thus  the  final  products  of  the  shorter  or 
longer  series  of  chemical  changes  involved  in  putrefaction. 

In  ordinary  language  we  call  those  actions  which  result  in 
the  formation  of  carbonic  acid  and  water  fermentation,  and 
those  producing  large  quantities  of  evil-smelling  hydrocarbons, 
ammonia,  and  sulphuretted  hydrogen,  putrefaction.  Grape 
juice  left  to  itself  ferments,  an  egg  putrefies. 

From  a chemical  point  of  view  these  ideas  are  wrong,  for  we 
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are  acquainted  with  fermentations  unattended  with  any  evolu- 
tion of  gas.  The  formation  of  vinegar  from  spirit  of  wine  is  a 
case  in  point.  People  have,  however,  become  so  accustomed  to 
use  the  word  fermentation  in  the  other  sense,  that  it  would  be 
very  difficult  to  get  a more  scientifically  accurate  nomenclature 
adopted. 


V 


THE  CAUSES  OF  FEKMENTATION  AND 
PUTREFACTION 

/"HEN  we  leave  a body  subject  to  fermentation  or  putrefac- 


tion exposed  to  the  necessary  conditions,  that  is  to  say, 
in  the  presence  of  warmth  and  water,  we  see  the  appearances 
of  one  or  the  other  change  after  a shorter  or  longer  time,  and 
we  can  observe  that  it  continues  till  the  body  is  entirely 
destroyed. 

As  the  change  is  begun  and  completed  spontaneously, 
the  cause  must  be  sought  for  in  the  substance  itself.  It  was 
formerly  thought  that  the  atoms  in  the  body  were  in  such  an 
unstable  state  of  combination  that  it  was  only  necessary  to  set 
those  of  a suigle  molecule  in  motion  to  ensure  the  propagation  of 
the  movement  to  the  other  molecules,  until  the  chemical  cohesion 
of  all  of  them  was  destroyed.  From  this  point  of  view  the 
commencement  of  fermentation  or  decomposition  may  be  likened 
to  the  setting  in  motion  of  a whole  heap  of  sand  by  the  sliding 
at  first  of  a few  of  the  grains  on  a sloping  surface. 

Although  we  are  still  ignorant  of  the  modus  operandi  in 
many  sorts  of  fermentation,  we  know  enough  to  be  sure  that 
the  above  theory  is  wrong.  We  at  least  know  the  real  causes  in 
the  case  of  foods,  and  are  hence  in  a position  to  combat  them 
effectually.  According  to  the  present  universally  accepted 
theory,  all  fermentation  or  putrefaction  requires  the  presence  of 
a special  substance  known  as  a ferment, 
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We  m\ist  divide  the  ferments  into  two  great  groups  ; the 
chemical  ferments  and  the  organised  ferments.  The  former  are 
definite  chemical  compounds,  which  are  sometimes  already 
present  in  decomposing  bodies,  but  only  come  into  operation 
when  the  other  conditions  of  moisture  and  heat  are  supplied, 
and  sometimes  are  not  formed  until  then. 

These  ferments,  Avhich  we  distinguish  as  organised, — and 
these  are  the  ones  which  are  of  the  greatest  iin[)ortance  for  us, — 
are  living  organisms,  which  must  ho  considered  as  constituting 
the  lowest  type  of  plants.  Our  knowledge  of  these  is  of  very 
recent  date,  and  we  must  admit  that  it  is  still  in  its  infancy. 

Before  we  pass  to  the  description  of  the  organised  ferments, 
we  Avill  briefly  consider  the  chemical  ferments. 

The  Chemical  Ferments. 

In  some  vegetable  substances,  and  also  in  some  chemical 
compounds,  reactions  tike  place  owing  to  the  presence  of  a 
certain  chemical  compound.  This  appears  to  have  the  power  of 
causing  change  in  an  unlimited  quantity  of  certain  chemical 
compounds,  without  itself  undergoing  any  change ; it  works  as 
a ferment  or  decomposition  producer. 

In  the  sprouting  of  grain  a compound  is  formed  called 
diastase.  This  is  able  to  convert  starch  into  .sugar  and  dex- 
trine, a property  on  which  several  very  important  trades,  that 
of  the  brewer  for  example,  depend. 

We  know  very  little  of  the  composition  of  diastase.  It  has 
never  been  obtained  pure,  and  we  only  know  that  it  exerts  its 
effect  best  at  temperature  in  the  neighbourhood  of  50°  C.,  but 
that  a temiierature  of  75°,  or  probably  even  somewhat  less, 
checks  it  entirely. 

A ferment  acting  similarly  to  diastase  is  a compound  called 
emulsine,  found  in  almonds.  This  acts  on  the  amygdaline 
which  accompanies  it  in  bitter  almonds,  and  converts  it  into 
prussic  acid,  sugar,  and  bittor-almoud  oil, 
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The  formation  of  mustard  oil,  which  the  seeds  of  the  plant 
do  not  contain  ready  made,  is  also  caused  by  a chemical  ferment. 

The  process  of  digestion,  both  in  men  and  in  the  lower 
auimals,  appears  to  be  chiefly  due  to  chemical  ferments,  the  so- 
called  peptones. 

We  have  powerful  chemical  ferments  in  the  saliva  and  in 
the  gastric  juice. 

We  may  close  the  description  of  the  chemical  ferments  by 
remarking  that  we  have  to  rely  on  the  future  for  better  infor- 
mation on  the  nature  and  action  of  these  compounds. 

The  Organised  Ferments. 

It  has  long  been  known  that  fermenting  and  putrefying 
liquids  develop  microscopic  organisms  of  very  simple  structure 
in  enormous  numbers.  Their  presence  was,  however,  considered 
as  accidental,  and  that  they  simply  settled  in  such  liquids 
because  they  found  food  there.  Of  late  we  have  learnt  by 
means  of  highly  ingenious  experiments  that  their  presence  is 
the  cause  of  the  fermentation  or  putrefaction  which  always 
happens  whenever  they  And  a suitable  resting-place. 

AVe  must  therefore  regal’d  these  bodies  as  ferments,  and 
distinguish  them  from  those  first  discussed  by  calling  them 
organised  ferments. 

The  determination  of  the  nature  of  the  organised  ferments  is 
in  no  sense  easy,  on  account  of  the  extreme  simplicity  of  the 
structure  of  all  of  them.  They  are  spherical  or  oval,  rarely 
cylindiical,  bodies  with  a liquid  interior  containing  solid 
pai tides.  Another  difficulty  lies  in  their  extremely  minute 
size.  Most  of  them  require  a magnification  of  400  or  500 
diameters  to  make  them  appear  even  the  size  of  a millet  seed. 

Some  are  only  just  visible  under  the  most  powerful  micro- 
scope. ■ 
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Mould  Fungi. 

These  are  among  the  commonest  organised  ferments.  The 
whitish  or  green isli  flaky  covering  we  see  on  bread,  leather,  etc.. 


which  have  been  stored  in  a damp  place,  con.sists  of  various 
varieties  of  them.  They  develop  from  spores  invisible  to  the 


Causes  of  Fermentation  and  Putrefaction  ‘21 

naked  eye,  first  to  a tissue  of  delicate  threads  which  appear 
as  white  points  on  the  bread  or  the  leather.  These  points 
run  together,  and  from  the  white  surface  so  formed  arise,  as  a 
sharp  eye  can  clearly  discern,  fine  threads  with  a spherical  knob 
at  the  end.  These  are  the  spore  cases,  and  are  the  reproductive 
part  of  the  plant.  The  vast  number  of  the  spores  explains  the 
rapid  way  in  which  the  rnould  will  occupy  large  surfaces. 

The  commonest  variety  of  these  fungi  is  PenicilUum  glaucum. 
If  a spore  of  this  lodges  on  a favourable  situation,  it  develops 


first  a mass  of  threads  such  as  is  represented  in  Fig  1.  This 
spawn  (inycelium')  is  visible  to  the  naked  eye  as  a very  delicate 
fiocculent  mass.  From  it  arise  upright  threads  (Fig.  2).  with 
arms  at  the  end  like  the  bristles  of  a brush.  These  are  the  spore- 
carriers  (conidia),  and  the  spores  develop  on  their  ends  in  the 
form  of  greyish  - green  cells.  As  a single  spore  can  become 
a complete  plant  in  forty-eight  hours,  the  rapid  growth  of  the 
mould  on  damp  bread  or  cheese  is  easily  understood.  Another 
very  common  kind  is  Mucor  mucedo  (Fig.  3).  Its  mycelium 
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spreads  like  a root  with  the  spore  case,  which  is  supported  on  a 
stalk  and  has  the  form  of  an  orange-yellow  knob,  containing 
numerous  spores,  which  separate  from  one  another  when  the  knob 
comes  into  contact  with  damp,  and  quickly  develop  new  plants. 

The  fermentative  action  of  these  moulds  is  a gradual  decom- 
position of  the  substance  on  which  they  flourish  into  carbonic 
acid  and  water  without  the  development  of  any  bad  smell. 
The  characteristic  mouldy  smell  which  pervades  places  where 
these  plants  are  abundant  belongs  to  the  plant  itself,  and  is  due 
to  one  of  its  own  constituents.  These  fiuigi  have  the  char- 
acteristic property  of  flouri.shing  in  air  which  is  very  poor  in 
oxygen,  and  which  would  quickly  kill  more  highly  organised 
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vegetables.  The  mould  may  take  the  form  of  fermentation  or 
of  putrefaction,  according  to  the  body  on  which  the  moidd  is 
growing,  although  the  term  is  often  used  without  reference  to 
either  putrefaction  or  fermentation. 

Saccharomyces. 

Ferments  in  the  true  sense  of  the  woi'd  consist  of  those 
organisms  which  constitute  yeast.  The  latest  researches  have 
shown  that  spirituous  fermentation  can  be  brought  about  by 
several  kinds  of  fungus.  It  will  be  sufficient  for  our  purpose, 
however,  to  study  the  commonest,  which  is  Saccharomijus 
cerevisice,  represented  in  Fig.  4.  It  consists  of  globular  or  egg- 
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shaped  cells,  which  multiply  very  rapidly  by  division.  Some  of 
the  cells,  the  so-called  mother-cells,  emit  a process  which 
gradually  forms  a new  cell,  and  this  parts  company,  assuming  an 
independent  existence  and  the  power  of  giving  rise  to  fresh 
cells.  This  ferment  in  solutions  containing  the  alhumenoids 
and  salts  which  it  needs  for  food,  converts  sugar  into  alcohol 
and  carbonic  acid.  We  know,  however,  that  although  these 
two  substances  are  the  chief  products  of  the  fermentation, 
certain  others  are  invariably  formed  as  well,  such  as  succinic 
acid  and  glycerine. 

In  liquids  which  have  undergone  alcoholic  fermentation,  or 
which  contain  acetic  acid,  we  often  find  another  fungus, 
Saccharomijces  mesainhryantliemum,  which  in  the  presence  of  air 
converts  both  alcohol  and  acetic  acid  into  carbonic  acid  and 
water.  This  ferment,  therefore,  is  one  of  those  concerned  in 
producing  the  very  last  stages  of  decomposition.  S.  mesam- 
hryanthemum  forms  first  a thin  white  scum  on  the  surface  of 
the  liquid.  This  scum  gradually  thickens  and  crumples,  and 
often  becomes  very  like  the  pluck  of  an  animal.  The  exclusion 
of  ail'  hinders  the  development  of  this  ferment,  as  it  cannot 
exist  without  oxygen. 

ScHIZOMYCETES. 

These  are  simple  and  extremely  small  organisms  which 
multiply  by  each  individual  dividing  into  two.  Many  fermen- 
tations are  the  result  of  their  action,  as  for  example  acetic, 
lactic,  and  butyric  fermentations.  They  are  the  cause  of  all 
those  actions  known  as  putrefaction.  They  are  also  most 
probably  the  cause  of  many  epidemic  diseases,  such  as  cholera, 
anthrax,  ague,  etc.  We  can  here  onlj'  consider  those  which  are 
of  special  importance  in  connection  with  food-preservation.  The 
acetic  ferment  (Fig.  5)  under  high  magnification  appears  in  the 
form  of  little  spheres,  which  form  strings  like  pearls.  It 
inhabits  alcoholic  liquids,  such  as  beer,  wine,  and  diluted 
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spirits,  and  in  the  presence  of  air  converts  the  alcohol  gradually 
into  acetic  acid.  When  immersed  in  the  liquid  so  as  to  be  out 
of  contact  with  the  air  it  forms  thick  "slimy  masses,  which 
constitute  the  so-called  vinegar  plant. 

The  mucic  ferment  develops  in  sugary  liquids,  such  as 
imperfectly  fermented  wine,  and  in  many  sweet  fruit-juices,  and 
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converts  them  into  tough  masses  which  draw  out  into  threads 
and  have  much  resemblance  to  molten  glue. 

The  lactic  ferment  (Fig.  6)  consists  of  very  minute  short 
rods.  It  sours  milk  and  vegetables,  and  helps  the  acetic 
ferment  to  spoil  beer. 


The  butyric  ferment  (Fig.  7)  shows  under  the  microscope 
rather  long  rods.  It  is  the  cause  of  the  spoiling  of  many  foods, 
and  probably  also  of  the  rancidity  of  butter. 
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The  conditions  of  the  development  of  these  ferments  depend 
upon  the  nature  of  the  body  on  which  they  live,  and  on  the 
temperature.  The  fungi  of  alcoholic  fermentation  require  a 
sugary  liquid ; S.  mesambryanthemum  needs  liquids  containing 
alcohol  or  acetic  acid;  the  acetic  ferment  those  containing 
alcohol,  and  the  lactic  ferment  those  containing  sugar,  etc.  The 
alcoholic  ferments  act  best  between  16  and  20  C.,  the  lactic 
ferment  between  30°  and  35°,  the  acetic  ferment  between  25  and 
30°,  and  the  butyric  ferment  is  about  40°,  and  when  once  their 
development  has  started  it  is  not  stopped  even  by  a considerable 
fall  of  temperature,  although  the  action  of  the  ferment  becomes 
much  slower.  A full  halt  i.s,  however,  not  reached  until  the 
temperature  has  fallen  to  zero. 

Putrefaction  is  a kind  of  fermentation  produced  by  scMzomy- 
cetes,  which  are  as  yet  but  little  known.  This  is  most  activ'e  at 
somewhat  high  temperatures  (from  30°  to  40°  C.).  It  rapidly 
falls  off  as  the  temperature  falls,  and  entirely  ceases  at  zero.  We 
always  find  in  a putrefying  body  a number  of  very  different 
organisms,  all  of  which,  however,  act  as  ferments  and  work 
either  together  or  in  turns  on  one  another’s  products.  An 
example  of  this  sort  of  action  is  seen  in  the  conversion  of 
sugar  into  alcohol  by  yeast,  next  of  the  alcohol  into  acetic  acid 
by  Mycode)-ma  aceti,  and,  finally,  of  the  acetic  acid  into  carbonic 
acid  and  water  by  Saccharomyces  mesembryantUemum. 

The  spores  of  the  ferments  float  about  in  the  air  in  untold 
numbers,  and  retain  their  vitality  so  extraordinarily  even  when 
quite  dry,  that  they  can  avail  themselves  of  favourable  oppor- 
tunities for  growth  after  having  been  dormant  for  prolonged 
periods.  Dust  which  has  lain  dry  for  centuries  has  developed 
ferments  as  soon  as  it  was  supplied  with  water.  Together  with 
this  power  of  retaining  the  ability  to  germinate,  these  spores  have 
an  extraordinarily  great  resistance  to  changes  of  temperature. 
They  stand  very  intense  cold,  and  will  support  a temperature 
of  even  50°  C.  without  losing  the  power  of  germinating.  To 
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germinate  they  only  require  water  and  a temperature  a few 
degrees  above  the  freezing  point.  If,  then,  they  find  the.se 
conditions  in  a body  which  can  also  supply  them  with  food, 
they  not  only  germinate,  but  multiply  with  great  rapidity,  and 
gradually  destroy  their  host  completely.  That  fermentation 
and  putrefaction  arc  the  result  of  the  action  of  these  organisms 
rests  on  irresistible  experimental  evidence,  of  which  Ave  Avill 
briefly  note  the  most  important  points. 

If  we  take  bodies  such  as  milk,  broth,  etc.,  Avhich  rapidly 
ferment  or  putrefy  when  exposed  to  the  air,  and  heat  them  to 
the  boiling  point  of  Avater  in  a vessel  Avhich  can  be  closed  air- 
tight Avhile  still  hot,  the  bodies  Avill  remain  unchanged  until  air 
is  admitted  to  them.  The  high  temperature  having  destroyed  ' 
all  the  spores  present  in  the  vessel,  no  change  can  take  place  till 
it  is  opened  to  admit  more  spore-laden  air.  The  same  re.sult  is 
produced  if  Ave  supply  the  putrefiable  substance  only  Avith  air 
Avhich  has  been  freed  from  all  living  spores.  • This  can  be 
ensured  by  passing  the  air  through  red-hot  tubes  or  through 
concentrated  sulphuric  acid.  It  Avill  be  found  that  the  fullest 
contact  Avith  such  air  Avill  not  produce  any  putrefactive  change. 
The  same  result  can  even  be  brought  about  by  filtering  the  air 
through  cotton  avooI. 

As  Ave  shall  see  farther  on,  a large  number  of  the  methods  of 
food-preservation  depend  upon  these  facts.  All  that  needs  to 
be  done  is  to  destroy  Avhatever  spores  the  putrefiable  substance 
already  contains  and  to  prevent  it  from  obtaining  any  more. 

It  can  then  be  kept  good  for  an  unlimited  period. 

There  exists,  hoAvever,  a considerable  number  of  bodies  Avhich 
are  poisonous  to  the  ferments,,  and  very  small  amounts  of  these 
Avill  often  prevent  fermentation  and  thus  act  as  preservative 
agents.  ^lany,  hoAvever,  of  these  bodies  are  poisonous  to  man 
also,  so  that  they  cannot  be  used  by  the  preserver  of  food. 
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IF  we  turn  first  to  substances  which  without  absolutely  killing 
the  ferments  yet  hinder  their  development,  we  find  that  all 
Avater-absorhing  substances  are  of  this  nature.  Hence  a strong 
solution  of  sugar  or  common  salt  can  act  as  a preservative  as 
efficiently  as  strong  vinegar  or  any  other  strong  acid.  Then, 
again,  many  substances  can  be  jireserved  by  simply  drying  them 
Avith  sufficient  thoroughness. 

Those  bodies  which  are  actual  poisons  to  ferments  often  kill 
them  even  in  very  dilute  solution.  Examples  of  such  bodies 
are  chlorine,  sulphurous  acid,  alum,  and  most  salts  of  the  heavy 
metals,  especially  those  of  copper,  zinc,  and  mercury.  Others 
are  boric  acid,  borax,  arsenic,  creosote,  carbolic  acid,  salicylic 
acid,  thymol,  benzoic  acid,  and  formaldehyde,  as  well  as  common 
salt,  sugar,  and  charcoal.  If  Ave  bring  cai^bolic  acid,  for  ex- 
ample, to  a body  in  full  putrefaction  and  containing  countless 
organisms,  the  action  abruptly  ceases  by  the  killing  of  the 
ferments.  If  a very  little  carbolic  acid  is  poured  into  fermenting 
Avort,  the  production  of  alcohol  at  once  ceases  and  the  chemical 
nature  of  the  liquid  no  longer  changes. 

As  Ave  must  admit  that  putrefaction  and  fermentation  are 
due  in  general  to  the  action  of  ferments,  it  folloAvs  that  both 
those  processes  are  checked  by  bodies  such  as  Ave  are  considering, 
so  that  these  bodies  can  be  used  for  disinfection  as  Avell  as  for 
preservation.  Some  of  them  are  extensively  used  as  disinfect- 
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ants,  as,  for  example,  chlorine  and  ferrous  sulphate.  Chlorine 
is  used  at  paper  mills  to  disinfect  rags,  and  also  by  sanitary 
inspectors  in  cases  of  infectious  disease. 

Ferrous  sulphate  has  a very  powerful  preventive  action 
against  fermentation,  and  is  used  in  vast  quantities  for  the 
disinfection  of  drains  and  sewers.  Our  only  object  in  mention- 
ing the  subject  of  disinfection,  with  which  we  are  not  here 
concerned,  is  to  show  the  great  affinity  which  exists  between 
fermentation  and  putrefaction. 

The  preservative  substances  already  mentioned  are  not  only 
able  to  kill  organised  ferments,  but  to  prevent  chemical  ferments 
from  acting.  Carbolic  acid,  for  example,  at  once  stops  the 
action  of  diastase,  but  the  rationale  of  the  action  is  at  present 
quite  unknown. 

In  addition  to  common  salt  the  bodies  most  u.sed  for  food- 
preservation  are  sugar,  alcohol,  vinegar  (for  pickles),  carbolic 
acid,  creosote,  and  salicylic  acid,  and  we  shall  devote  a few 

words  to  each  of  these  chemical  preservatives. 

% 

Caubolic  Acid. 

Carbolic  acid  is  a product  of  the  dry  distillation  of  coal. 
Dry  distillation  means  heating  with  exclusion  of  air.  With 
coal  it  gives  in  the  main  three  products  : illuminating  gas,  tar 
water,  and  a thick  liquid  with  a penetrating  smell,  coal-tar. 
Coal  tar  is  usually  black,  from  the  presence  of  finely  divided 
coal,,  and  contains  a great  variety  of  substances,  many  of  which 
are  of  the  greatest  value  in  the  arts.  Among  them  is  carbolic 
acid. 

Pure  carbolic  acid  is  a pure  white  crystalline  body  with  a 
penetrating  smell,  and  is  very  soluble  in  water.  A concentrated 
solution  of  the  acid  is  poisonous  to  every  organism,  including 
man.  On  account  of  its  poisonous  properties  it  is  rarely  used 
in  food-preserving,  for  which  purpose  it  is  usually  replaced  by 
creosote. 
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Creosote. 

Pure  creosote  is  a colourless  liquid,  which  in  its  chief  proper- 
ties is  much  like  carbolic  acid,  but  consists  of  a mixture  of 
vai'ious  dry  distillation  products,  and  has  a very  penetrating 
smell.  It  is  a very  powerful  preservative,  and  can  be  used  in 
many  cases  instead  of  carbolic  acid.  It  occurs  in  the  smoke  of 
a wood  fire,  especially  when  beechwood  is  burned,  and  in  that 
form  is  used  for  curing  meat.  Strong  creosote  is  a poison,  but 
not  quite  so  powerful  a one  as  carbolic  acid. 

The  preservative  action  of  carbolic  acid  is  very  powerful,  and 
is  surpassed  by  no  other  substance.  It  appears  to  be  a fact 
that  a liquid  containing  one-hundredth  per  cent,  of  carbolic  acid 
is  incapable  of  fermentation,  and  will  keep  for  a long  time  even 
if  naturally  unusually  prone  to  decomposition.  In  practice, 
more  carbolic  acid  however  is  used  than  this,  or  from  three  to 
five  times  as  much. 

These  considerations,  and  the  fact  that  carbolic  acid  is  the 
cheapest  chemical  preservative,  would  seem  to  secure  its  use  to 
the  exclusion  of  all  the  others.  Unfortunately  there  is  a cir- 
cumstance which  restricts  its  use  to  a comparatively  small 
number  of  foods.  This  difficulty  is  not  its  poisonous  nature. 
Poisonousness  is  only  a relative  term.  Many  substances  which 
are  extremely  active  poisons  even  in  small  doses,  are  valuable 
medicines  in  still  smaller  ones,  or  even  inoperative  altogether. 
In  the  state  of  dilution  in  which  carbolic  acid  occurs  in  pre- 
served food,  it  is  not  poisonous.  Even  prolonged  use  of  •such 
food  is  unattended  with  any  bad  effects.  The  trouble  is  the 
penetrating  odour  of  the  acid,  which  is  evident  with  almost 
any  degree  of  dilution,  and  cannot  be  concealed  by  other  odor- 
iferous bodies.  It  is  well  known  that  a smoked  ham  will  fill  a 
large  dining-hall  with  its  pleasant  smell,  which  is  solely  due  to 
the  traces  of  carbolic  acid  it  contains.  This  difficulty  practically 
•puts  carbolic  acid  out  of  court  for  food,  except  for  smoked  flesh, 
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It  IS  of  course  eminently  suitable  for  objects  for  wbicli  the 
smoky  smell  is  not  objectionable.  Wood  imj)regnated  with 
carbolic  acid  re.sists  the  action  of  damp  in  an  astoni.sbing 
manner.  The  use  of  creosote  for  food-preservation  is,  next  to 
salting,  the  oldest  known  preserving  method.  Primitive  naan 
soon  discovered  that  meat  dried  in  the  .smoke  of  a lire  lasted 
longer  than  meat  dried  but  not  smoked.  All  smoking  processes 
owe  their  preservative  action  to  the  jjresence  of  creosote  in  the 
wood  smoke. 


Salicylic  Acid. 

This  substance  has  long  been  known,  but  its  preservative 
power  has  remained  unrecogni-sed  until  quite  lately.  It  is 
fitting  to  discuss  it  next  to  carbolic  acid,  as  it  is  closely  related 
to  that  substance  and  approaches  it  in  preserving  power.  The 
preparation  of  salicylic  acid  used  to  be  a very  troublesome 
proce.ss,  and  was  rarely  undertaken  even  in  chemical  laboratories. 
It  was  not  until  Kolbe  discovered  its  preserving  power,  and 
also  a process  whereby  it  could  be  cheaply  prepared,  that  sali- 
cylic acid  took  its  place  among  food-preservatives. 

fcalicylic  acid  has  now  found  its  way  with  great  rapidity  into 
many  branches  of  art,  especially  into  medicine  and  perfumery. 
Pure  salicylic  acid  is  a light  white,  quite  odourless  solid,  having 
a slightly  sweet  taste  with  a somewhat  disagreeable  after-taste, 
which  is,  however,  only  perceptible  with  large  quantities. 
Experiment  has  shown  that  large  quantities  of  the  acid  can  be 
takqp  daily  both  by  men  and  animals  without  any  bad  effects 
becoming  perceptible.  ^ 

The  solubility  of  salicylic  acid  in  water  is  very  small.  Water 
only  dissolves  about  one-third  of  a per  cent,  of  its  own  weight 
at  ordinary  temperatures.  In  strong  alcohol,  however,  the 
acid  dissolves  freely,  and  it  is  fairly  soluble  in  oils  and  glycerine. 
Nevertheless,  the  solubility  in  water  is  quite  sufficient  for  pre- 
J This  has  recently  been  denied  by  many  competent  authorities. — Tr, 
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serving  purposes.  Although  salicylic  acid  is  inferior  to  carbolic 
acid  in  preserving  power,  it  is  second  to  nothing  else. 

Its  great  advantage  as  a preservative  is  its  odourlessness.  It 
can  be  used  for  the  preservation  of  any  kind  of  food  whatever, 
and  it  would  seem  that  its  introduction  will  revolutionise  the 
food-preserving  industry,  as  all  that  is  necessary  is  to  add  sali- 
cylic acid  to  the  food  in  a proper  manner.  It  is  thus  obvious 
that  salicylic  acid  deserves  the  greatest  attention  on  the  part 
of  food-preservers.  INIany  experiments  have  shown  that  the 
acid  has  all  the  power  that  has  been  claimed  for  it.  The 
price  is  about  4s.  per  lb.,  which,  when  we  compare  it  with 
the  value  of  the  food  which  a pound  will  preserve,  is  absolutely 
insignificant. 

Although,  as  above  stated,  salicylic  acid  has  no  injurious 
action  on  the  organism,  its  use  for  preserving  food  has  been  for 
the  last  few  years  forbidden  by  law  in  very  many  countries. 
Hence  food  which  is  intended  for  sale  should  not  be  preserved 
with  salicylic  acid. 

Sulphurous  Acid. 

This  is  a gas  produced  by  burning  sulphur,  and  has  a 
characteristic  suffocating  smell.  It  dissolves  readily  in  water, 
and  still  more  freely  in  spirit,  and  is  occasionally  used  to  pre- 
serve certain  things,  grape  juice  and  hops  for  example,  by 
exposing  them  to  the  fumes  of  burning  brimstone. 

Sulphurous  acid  acts  very  energetically  and  poisonously  upon 
ferments.  A very  little  of  it  will  at  once  arrest  fermentation 
or  putrefaction  by  killing  the  organisms  concerned.  Simple 
as  the  method  of  using  the  gas  for  preservation  is,  its  use  is 
only  limited  and  will  never  become  more  general.  The  causes 
are  the  smell  of  the  gas,  although  it  is  less  intense  than  that  of 
carbolic  acid,  and  also  the  fact  that  sulphurous  acid  is  itself  a 
very  unstable  substance. 

As  foods  which  have  to  be  preserved  always  contain  water, 
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sulphurous  acid  can  only  exist  in  them  as  the  hydrate  (HoSO,). 
Now  this  absorbs  oxygen  from  the  air  and  becomes  sulphuric 
acid  (HoSO^),  which  has  no  preservative  action.  We  thus  see 
why  grape  juice  which  has  been  sulphured  ultimately  fer- 
ments. Poth  the  cellarman  and  the  hop  merchant  make  use 
of  sulphurous  acid,  but  its  instability  unfits  it  for  general  use. 
In  fact,  it  finds  large  employment  only  as  a bleaching  agent 

Benzoic  Acin  and  Tuvmod. 

These  are  two  substances  which  have  been  proposed  by  Fleck 
for  food-preservation,  but  are  as  yet  too  expensive  for  adoption. 
There  is  also  another  objection  to  thymol,  namely,  that  it  has 
a characteristic,  if  not  altogether  unpleasant,  smell,  which  would 
infallibly  make  itself  perceptible  in  food  preserved  by  means  of 
thymol.  Benzoic  ackl  has  long  been  used  as  a preservative  by 
perfumers,  to  prevent  pomades  from  becoming  rancid. 

Boric  Acid. 

This  is  a mineral  acid,  taking,  when  pure,  the  form  of  white 
mother-of-pearl-like  flakes,  which  are  not  very  soluble  in  water, 
have  a barely  perceptible  sour  taste,  and  have  no  injurious 
action  on  the  human  organism.  Many  minerals  contain  salts 
of  boric  acid,  and  the  acid  itself  occurs  in  the  hot  vapours 
issuing  from  the  ground  in  certain  volcanic  districts.  In 
Tuscany  these  vapours  are  passed  into  water,  which,  when 
subsequently  evaporated,  gives  crude  boric  acid,  which  is  then 
purified  by  recrystallisation.  Boric  acid  has  of  late  assumed 
great  importance  as  a preserving  agent,  not  only  for  food,  but 
for  .substances  used  in  the  arts.  It  is  employed  either  in  the 
solid  form,  powdered,  or  in  solution  in  water  or  spirit. 

Borax. 

This  is  sodium  biborate,  and  is  a white  crystalline  solid, 
soluble  in  water.  It  resembles  free  boric  acid  in  its  preserving 
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power,  and  is  used  in  the  same  way.  The  expensive  pro- 
prietary solutions  puffed  as  preserving-liquids  for  meat,  milk, 
etc.,  nearly  all  contain  common  salt,  together  with  borax  or 
boric  acid. 

Fluorine  Compounds. 

Hydrofluoric  acid  and  other  fluorides  are  very  powerful 
preservatives,  and  deserve  notice  for  preserving  anatomical  and 
zoological  specimens,  and  also  hides. 

Formaldehyde. 

This  substance,  also  known  as  formaline,  comes  on  the  market 
in  the  form  of  a colourless  liquid  consisting  of  60  per  cent,  of 
water  and  40  per  cent,  of  formaldehyde,  and  having  a very 
characteristic  odour.  The  preserving  power  is  so  great  that  a 
very  efficient  fluid  is  made  by  diluting  commercial  formaline 
with  four  hundred  times  its  weight  of  water.  As,  however, 
formaldehyde  is  a poison,  it  cannot  be  used  for  food-preser- 
vation. It  finds  the  same  uses  as  the  fluorine  compounds. 

Metallic  Salts. 

Whether  metallic  salts  should  be  used  or  not  for  food-preser- 
vation is  a question  which  is  answered  by  the  fact  that  nearly 
all  of  them  are  poisonous,  and  have,  moreover,  a very  dis- 
agieeable  taste.  For  these  reasons  they  are  useless  for  our 
purpose,  but  they  often  render  excellent  service  in  the  preser- 
vation of  hides  and  wood.  They  are  used  for  railway  sleepers 
and  many  other  purposes.  As  they  cannot  be  used  for  food- 
preservation,  we  have  only  two  more  important  preservatives  to 
describe  : sugar  and  salt. 


Sugar. 

The  name  sugar  is  applied  to  a whole  series  of  chemical 
compounds,  occurring  both  in  the  animal  and  the  vegetable 
kingdoms.  They  behave  in  an  almost  similar  manner  towards 
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other  bodies,  but  can  be  distinguished  froih  one  another  by 
distinct  cliemical  reactions.  Even  the  sweet  taste  which 
belongs  to  all  sugars,  exists  in  very  difi'erent  degrees.  Fruit- 
sugar,  for  example,  has  a very  strong  sweet  taste,  while  the 
sweetness  of  milk-sugar  is  very  slight.  All  sugars  in  dilute 
solution  undergo  fermentation  very  readily,  and  the  products 
depend  on  what  the  sugar  is,  the  nature  of  the  ferment,  and  the 
temperature.  Some  of  them  are  : alcohol,  glycerine,  lactic  acid, 
acetic  acid,  and  butyric  acid.  Concentrated  solutions  of  sugar 
are  prejudicial  to  fermentation,  and  hence  are  preservatives  in 
the  true  sense  of  the  word.  This  difl'erence  between  dilute  and 
concentrated  solutions  is  to  be  ascribed  to  the  fact  that  the 
latter  have  a great  affinity  for  water,  which  they  subtract  from 
the  bodies  of  any  ferments  that  may  lind  access  to  them,  there- 
by either  killing  them  or  rendering  them  inactive.  This 
property  of  concentrated  solution  of  sugar  is  most  extensively 
made  use  of  in  preserving  fruit  and  fruit-juices,  hi  candying 
fruit,  and  for  many  other  purposes.  When  we  speak  of  sugar 
without  qualification,  we  mean  here  the  sugar  used  for  sweeten- 
ing dishes,  i.e.  saccharose,  cane  or  beet  sugar.  Fruits  and 
honey  contain  a different  kind,  namely,  grape-sugar  or  glucose, 
which  has  the  sweetest  taste  of  all  the  sugars.  Milk  contains 
the  slightly  sweet  and  difficultly  soluble  milk-sugar. 

Salt. 

Salt  occurs  in  commerce  either  as  sea-salt  or  rock-salt.  . It  is 
a compound  of  sodium  and  chlorine.  It  is  fairly  soluble  in 
water,  and  strong  solutions  of  it  have  a great  affinity  for  water, 
so  that  the  preserving  action  of  brine  has  the  same  cause  as 
that  of  sugar,  and  whether  sugar  or  salt  is  used  for  preserving 
depends  upon  the  taste  we  desire  in  the  food  after  treatment. 
The  combination  of  the  taste  of  sugar  with  that  of  most  fruits 
is  agi'eeable  to  our  palates,  as  is  that  of  the  taste  of  salt  and 
the  taste  of  meat.  Hence,  as  a general  rule,  we  use  sugar  to 
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preserve  fruit  and  salt  to  preserve  meat,  although  we  could 
preserve  fruit  in  salt  or  meat  in  sugar  perfectly  V'ell.  For 
preserving  some  fruits  indeed,  cucumbers  for  example,  salt  is 
actually  used. 

Alcohol. 

Alcohol  is  another  substance  with  very  efficient  preservative 
action.  jS'o  ferment  can  live  in  a liquid  containing  25  per  cent, 
of  alcohol,  and  alcohol  is  hence  an  excellent  preservative  for 
many  things,  such  as  fruit.  A very  large  number  of  substances 
act  like  alcohol,  but  few  of  these  can  he  used  as  preservatives, 
strong  acetic  acid  for  example,  as  the  others  are  all  poisonous  to 
the  organism. 

Like  concentrated  solutions  of  salt  or  sugar,  there  are  other 
bodies  which  act  preservatively  by  abstracting  water.  To  one 
of  these  we  may  now  specially  allude. 

Glycerine. 

Glycerine  is  a constituent  of  fats,  and  is  a by-product  of  the 
manufacture  of  stearine  candles.  In  the  pure  state,  in  which 
it  can  now  be  cheaply  bought,  it  is  a colourless  syrupy  liquid 
of  a very  sweet  burning  taste.  It  absorbs  Avater  greedil}'-,  Avith 
evolution  of  heat.  It  is  Avithout  action  on  the  organism. 

That  glycerine  acts  against  fermentation,  like  brine  or  con- 
centrated sugar  solution,  is  obvious,  but  unlike  salt  or  sugar 
it  acts  even  in  dilute  solution,  so  that  fruit  and  meat  can  be 
preserved  in  Avater  containing  only  a relatively  small  quantity 
of  glycerine. 

'Wood-Charcoal. 

This,  thanks  to  tAvo  of  its  properties,  is  used  as  a preserAmtive 
in  the  form  of  poAvder.  The  method  of  its  preparation  causes 
it  to  contain  creosote  if  in  traces  only.  This  gives  it  a certain 
preservative  action.  Moreover,  like  all  very  porous  and  finely 
divided  substances,  Avood  charcoal  absorbs  large  quantities  of 
oxygen. 
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If,  therefore,  we  surround  some  readily  putrefiable  substance, 
such  as  fresh  meat,  with  powdered  wood  charcoal,  the  trace  of 
creosote  therein  will  do  its  work,  and  those  ferment  spores 
which  escape  its  action  will  be  unable  to  develop  for  want  of 
oxygen,  which  will  all  be  absorbed  by  the  wood  charcoal. 

We  close  with  this  short  description  of  wood-charcoal,  the 
list  of  the  bodies  which  are  used  in  practice  as  preservatives. 
M e trust  and  hope  that  the  progress  of  chemistry  will  supply 
us  with  others  which  will  be  better  for  our  purpose  than  any 
we  yet  know.  Salicylic  acid  is  an  earnest  of  what  we  may 
expect. 

If  once  we  succeed  in  discovering  a preservative  which  will 
answer  for  all  kinds  of  food,  the  discovery  will  be  of  a value 
which  it  is  impossible  to  overrate.  We  shall  then  be  able  to 
transport  the  fruits  of  the  trees  of  the  tropics  and  fresh  meat 
from  South  America  or  Australia  to  any  part  of  the  world  we  may 
desire,  and  to  avoid  in  the  simplest  possible  manner  the  constant 
heavy  losses  involved  in  the  putrefaction  of  food.  Hitherto  we 
know  of  no  preservative  which  can  be  used  for  any  food  under 
all  circumstances,  and  the  only  approach  we  have  to  such  a 
substance  is  salicylic  acid. 


VII 


THE  VAEIOUS  METHODS  OF  PRESERVING  FOOD 
S might  have  been  expected  from  the  diversity  of  food- 


preservatives,  there  are  numerous  processes  for  preserving 
food,  either  with  the  help  of  these  preservatives  or  by  simply 
adc^ting  certain  mechanical  methods.  These  methods  are  in 
many  cases  far  better  than  the  employment  of  chemical  pre- 
servatives, and  they  'would  probably  be  exclusively  adopted 
if  they  did  not  bring  about  undesired  changes  in  some  foods, 
and  if  they  did  not  in  most  cases  involve  the  use  of  rather 
expensive  plant. 

If  we  leave  for  the  present  those  processes  which  consist 
in  adding  preservative  substances,  and  consider  those  in  which 
the  preserving  is  effected  without  the  addition  of  any  other 
substance,  we  see  that  the  latter  can  be  classified  under  three 
heads : — 

1.  Preservation  by  heat  or  cold. 

2.  Preservation  by  drying. 

3.  Preservation  by  excluding  air. 

Each  of  these  methods  has  its  advantages  and  its  disadvan- 
tages, and  the  selection  must  depend  upon  the  nature  of  the 
food  to  be  preserved. 


TuE  1 RESERVATION  OF  FoOD  BY  DEPRIVATION  OF  HeAT. 

It  is  a well-known  fact  that  every  chemical  process  and 
every  decomposition  of  a food  is  retarded  by  lowerin^^  the 
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temperature.  It  ,is  tlie  reason  for  .storing  food  in  places  as 
cold  as  possible.  The  ferment  spores,  which  cause  nearly  all 
the  spoiling  of  food,  enter  into  a dormant  state  at  temperatures 
approaching  the  freezing  point  of  water,  i.e.  they  cease  to 
grow,  without,  however,  losing  their  power  to  resume  doing 
so.  Hence  even  readily  putrefiahle  substances  can  be  kept 
for  a very  long  time,  even  for  month.s,  at  such  temperatures 
in  a perfectly  fresh  state.  In  many  cases  we  can  bring  the 

temperature  so  low  as  to  freeze  the  juices  containeil  in  the 

food,  M'liich  will  then  keej)  for  practically  an  unlimited  time. 
As  an  example  of  this  we  may  quote  the  fact  that  the  corpse 

of  a mammoth  was  found  frozen  in  ice  in  Siberia,  and  the 

flesh  was  still  quite  fresh.  When  we  reflect  that  the  mammoth 
is  an  animal  which  has  not  e.xisted  on  the  earth  since- an 
unthinkable  time  ago,  Ave  must  :idmit  that  this  corpse  had 
remained  in  the  ice  for  many  thousands  of  years  without 
decomposing. 

In  Xorthern  lands  people  keep  fish,  flesh,  and  fowl  in  a 
frozen  state  unchanged  throughout  the  whole  of  winter,  and 
can  send  them  long  distances  in  this  condition.  Frozen  fish 
arrive  in  St.  Petersburg  all  through  the  winter  from  the 
Caspian  and  lilack  Seas. 

Some  foods,  however,  cannot  he  preserved  advantageously 
by  mere  freezing.  They  must  he  kept  very  near  that  point, 
hut  if  they  actually  freeze  their  ta.ste  becomes  changed.  Food- 
stuffs which  Avill  not  bear  a temperature  below  zero  (C.)  are 
generally  stored  in  cellars.  Those  which  will  may,  if  the 
climate  admit,  be  frozen  by  simply  exposing  them  to  the 
natural  cold  in  the  Avinter. 

Experience  has  shoAvn  that  food  Avhich  has  been  preserved 
by  freezing,  must  he  soon  consumed  Avhen  once  it  has  been 
thaAved,  as  it  goes  bad  much  more  quickly  in  this  case  than 
the  same  article  in  a fresh  state.  e think  that  the  reason 
of  this  is  that  the  expansion  of  the  li(]Aiids  on  freezing  hursts 
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tlie  cell  walls  and  the  vessels,  so  that  the  ferments  come  into 
full  contact  with  every  part  of  the  food  much  more  rapidly. 
Under  ordinary  circumstances  the  ferments  take  a long  time 
to  penetrate  the  mass  completely,  hut  this  penetration  is  obvi- 
ously greatly  facilitated  by  the  wholesale  breaking  down  of 
structure  induced  by  freezing. 

The  deprivation  of  heat  is  brought  about  in  very  different 
ways.  One  of  the  simplest  plans  is  to  store  the  food  in  very 
deep  cellars  possessing  a low  uniform  temperature.  Ey  pro- 
viding such  cellars  with  suitable  ventilators,  they  can  be  made 
very  cold  in  the  winter,  and  will  keep  a low  temperature 
throughout  the  summer. 

The  use  of  ice  is  deservedly  extending,  and  of  late  we  have 
learned  several  very  ingenious  ways  of  using  it  for  the  preser- 
vation of  food.  To  this  subject  we  shall  return  later. 

Preservation  of  Food  by  Mojientary  Heating. 

Food  can  be  preserved  by  a process  the  exact  opposite  of 
that  just  described,  namely,  by  heating  it  to  a temperature 
previously  decided  on.  While  in  preservation  at  low  tempera- 
tures the  ferments  are  simply  hindered  in  development,  they 
are  killed  by  this  process.  If  the  food  is  then  stored  in  a 
suitable  manner,  it  will  be  preserved.  Of  course  this  process 
is  useless  if  fresh  supplies  of  spores  are  allowed  to  replace 
those  which  have  been  killed.  The  food  must  be  stored  in 
such  a Avay  that  ferments  cannot  obtain  access  to  it. 

This  is  a very  commonly  used  method  of  food-preservation, 
as  it  is  suitable  for  a very  large  number  of  comestibles. 

Preservation  by  the  Subtraction  op  Water. 

We  have  already  mentioned  that  certain  substances,  sugar 
and  salt  for  example,  preserve  food  by  their  concentrated  solu- 
tions absorbing  and  retaining  water,  and  thus  depriving  the 
ferments  of  that  substance  so  necessary  for  their  existence. 
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This  kind  of  preservation  can  be  effected  without  these  bodies 
by  tlie  aid  of  lieat.  Tlie  dessication  of  foods  by  artificial  heat 
is  one  of  the  simplest  methods  known,  and  is  therefore  exten- 
sively employed.  Under  suitable  conditions  the  drying  may 
be  done  in  the  open  air  by  natural  heat.  In  most  cases  it  is 
quite  unnecessary  to  evaporate  the  whole  of  the  -water  present. 
It  is  sufficient  that  the  substances,  which  in  the  undried  food 
are  in  weak  solution,  should  assume  the  form  of  solutions 
sufficiently  concentrated  to  resist  fermentation  action.  By 
this  method  we  preserve  meat,  fish,  fruit,  vegetables,  fruit- 
juices,  and  various  vegetable  extracts,  and  in  this  way  we 
can  pre.serve  perfectly  even  the  most  putrefiable  bodies,  the 
albumens  for  example. 

PiiESEHviNQ  Food  by  the  Exclusion  of  Air. 

All  ferments  probably  require  contact  with  free  oxj'gen  in 
order  to  develop,  although  many  of  them  want  very  little, 
and  that  only  in  the  earlier  stages  of  their  growth.  Hence 
if  we  keep  food  absolutely  guarded  from  all  access  of  air,  it 
will  not  go  bad.  In  many  cases  this  method  is  combined 
with  the  heating  method  just  noticed,  i.e.  the  ferments  present 
are  killed  by  heat,  and  then  the  exclusion  of  the  air  prevents 
the  arrival  of  any  more. 

Preservative  Liquids. 

Solid  foods  can  also  be  preserved  by  pickling  them  in  suitable 
liquids.  As  we  shall  have  to  return  to  this  part  of  our  subject, 
we  shall  here  treat  it  very  briefly. 

For  meat,  fish,  cucumbers,  and  plums  we  use  concentrated 
brine,  and  concentrated  syrup  for  all  sorts  of  sweet  fruits,  and 
also  vinegar,  to  every  litre  of  which  some  salt  and  two  or  three 
grammes  of  salicylic  acid  should  be  added,  for  all  kinds  of  meat, 
and  also  for  plums  and  cucumbers,  and  alcoluolic  liquids  for 
sweet  fruits,  etc.  The  ready-made  liquids  sold  at  high  prices, 
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such  as  tlie  once  famous  "Wickersheimer  solution,  usually  con- 
tain salicylic  acid,  and  many  of  them  boric  acid  or  borax  as 
well.  We  deprecate  the  use  of  such  liquids  most  decidedly, 
because  they  entail  risk  of  trouble  with  the  sanitary  authorities. 
Only  substances  should  be  used  of  which  the  composition  is 
known,  and  which  can  he  guaranteed  to  contain  no  illicit 
substance. 

We  have  now  briefly  indicated  the  various  means  available 
for  food-preservation,  and  we  have  found  that  there  are  five 
principal  methods  as  follow : — 

1.  The  use  of  some  antiseptic,  such  as  carbolic  acid,  salicylic 
acid,  creosote,  etc. 

2.  The  abstraction  of  heat,  storage  in  cold  cellars,  ice-houses, 
freezing  chambers,  etc. 

3.  Heating  to  a temperatine  high  enough  to  kill  all  ferments. 

4.  Exclusion  of  air;  a process  usually  combined  with  the 
last. 

5.  Pickling  in  suitable  liquids. 

It  has  appeared  to  us  of  great  importance  to  look  upon  these 
various  methods  at  first  from  a general  point  of  A'iew,  so  that 
in  the  remainder  of  the  book  we  may  be  able  to  confine  our- 
selves to  practical  details,  describing  the  special  methods  to  be 
followed  in  any  given  case.  We  shall  in  part  consider  vegetable- 
preservation  apart  from  that  of  animal  food,  as  this  plan  is 
.justified  by  the  sharp  differences  in  chemical  composition 
existing  between  vegetable  and  animal  matter. 
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THE  PRESERVATION  OF  ANIMAL  FOOD 
NIMAL  foods  are  of  great  iini)ortance,  as  they  form  the 


largest  part  of  our  nourishment.  They  are  also  specially 
liable  to  rapid  decomposition,  and  thus  stand  in  need  of  the 
preserver’s  art.  The  chief  sorts  of  animal  food  are  meat,  milk, 
eggs,  chee.se,  and  fat. 

These  products,  the  highe.st  efforts  of  the  organising  powers 
of  nature,  consist  of  an  immense  number  of  very  different 
hollies,  many  of  which  have  hardly  any  property  in  common 
hut  that  of  being  easily  putrescible.  In  the  most  important  of 
them  all — meat — we  find  a large  number  of  albuminous  bodies, 
and  a number  of  others,  such  as  creatine,  creatinine,  sarkine, 
lactic  acid,  and  salt 

"With  the  exception  of  salt,  all  these  are  highly  putrefiable, 
as  is  also  the  fat,  from  which  no  meat  is  entirelj^  free.  The 
large  amount  of  water  in  fresh  meat  helps  the  decomposition 
greatly,  and  consequently  it  often  goes  bad  in  warm  weather  in 
a few  hours. 

Flesh  is  a far  more  important  article  of  food  than  the  other 
food-stuffs  got  from  animals,  and  we  shall  therefore  begin  with 
the  methods  for  preserving  meat.  The  question  of  meat- 
preservation  has  of  late  become  one  of  literally  vital  moment 
to  Europe,  and  may  have  the  same  importance  at  no  very  distant 
period  in  the  United  States.  There  the  population  is  increasing 
at  such  a rate  that  the  production  of  fresh  meat  in  the  country 
itself  will  soon  probably  become  insufficient  for  it. 
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How  important  rpeat-preservation  is  in  the  provisioning  of 
ships  which  have  to  make  long  voyages,  needs  no  more  mention 
than  it  does  in  connection  V'ith  large  armies  in  the  field,  the 
supply  of  fortified  places,  or  of  large  towns  in  general. 

At  present  we  cannot  look  upon  the  problem  of  meat-preser- 
vation as  more  than  half  solved.  It  is  true  that  we  are  in  a 
position  to  preserve  meat  for  long  periods  after  cooking  it,  but 
we  cannot  keep  raw  meat  for  long  periods.  When  we  can  store 
raw  meat  without  change  for  at  least  several  months,  we  may 
look  upon  the  remaining  half  of  the  iDroblem  as  sufficiently 
solved  for  all  practical  purposes. 

When  we  have  achieved  this  final  success, — and  that  we 
shall  ultimately  do  so  is  beyond  all  doubt, — it  will  be  possible 
to  sell  meat  everywhere  so  cheaply  that  it  will  no  longer  he 
possible  to  say  that  thousands  of  people  never  eat  meat  except 
on  festival  days,  for  everybody  will  get  it  every  day. 

Hext  to  meat  and  fish  in  order  of  importance  among  animal 
foods  come  milk,  eggs,  and  butter. 

Every  conceivable  process  has  been  tried  for  the  preservation 
of  meat,  and  a study  of  the  methods  attempted  gives  a clear 
insight  into  the  present  position  of  the  preserving  art.  Ho 
further  jjroof  is  wanted  that  other  bodies  nearly  as  prone  to 
putrefaction  as  meat  can  be  preserved  in  the  same  way  as  meat, 
and  that  it  is  only  necessary  to  have  regard  to  the  special  pro- 
perties of  the  food  in  hand  in  order  to  decide  what  method 
to  adopt. 

Hence  when  we,  in  the  following  pages,  speak  of  meat  only, 
we  are  taking  it  as  a type,  and  our  remarks  would  often  apply 
equally  to  milk,  eggs,  fruits,  vegetables,  ami  other  foods  which 
very  readily  decompose,  and  hence  require  great  care  both  in 
storing  and  in  preserving. 


IX 


PRESERVING  MEAT  BY  MEANS  OF  ICE 
LOW  teiu])erature  is  a very  simple  and  sure  means  of 


preserving  food  for  a long  time.  The  Greenlanders  con- 
sider it  a special  advantage  of  their  country,  and  one  to  be 
proud  of,  that  even  there  meat  will  go  bad,  although  it  freezes 
every  night,  even  in  the  height  of  summer. 

In  Europe,  where  we  have  during  most  of  the  year  a tem- 
perature which  is  no  hindrance  to  putrefaction,  we  are  com- 
pelled to  obtain  low  temperatures  for  food -preservation  by 
artificial  means,  none  of  which  are  cheaper  than  the  use  of  ice. 

We  cannot  refrain  here  from  some  remarks  on  this  subject, 
as  we  are  of  opinion  that  ice  can  be  used  with  great  advantage. 
In  our  journeys  over  Europe,  we  have  had  many  opportunities 
of  observing  that  ice  might  find  much  more  employment  not 
merely  as  a luxury,  but  for  material  well-being. 

It  is  remarkable  that  Germany,  where  the  climate  readily 
permits  the  storage  of  ice  on  a large  scale,  uses  little  in  compari- 
son with  countries  which  have  to  import  all  the  ice  they  need. 
In  this  respect  many  nations  can  teach  us  a useful  l£sson.  In 
Denmark,  for  example,  we  have  seen  huge  dishes  of  ice  placed 
on  the  tables  of  the  inns  in  .summer,  simjjly  for  the  purpose  of 
cooling  the  air. 

England,  which  is  prevented  by  its  maritime  climate  from 
producing  much  ice,  in  spite  of  its  northerly  position,  imports 
that  article  from  Norway  and  North  America.  In  this  trade  a 
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large  number  of  ships  is  exclusively  engaged.  In  Italy,  again, 
every  common  inn  uses  plenty  of  the  purest  clear  ice  for  cooling 
beverages.  In  Sicily  ice  is  harvested  from  the  narrow  glacier 
belt  of  Etna,  and  is  also  imported.  In  India  ice  is  either 
brought  from  the  Himalayas  or  made  in  ice  machines.  In 
these  hot  countries  ice  is  a necessary  of  daily  life  and  not  a 
luxury. 

In  Germany,  where  nearly  every  winter  offers  a large  harvest 
of  ice,  we  should  think  it  a great  luxury  if  we  all  could  cool 
our  summer  drinks  with  ice.  In  Naples  and  Palermo,  however, 
every  street  seller  throughout  the  summer  provides  his  customers 
with  iced  beverages  at  a minimum  charge.  Ice  is  a substance 
which  can  contribute  notably  to  the  enjoyment  of  life,  and 
merits  a far  more  extended  use  than  for  keeping  meat  for  a few 
days,  or  for  making  freezing  mixtures  for  confectioners. 

Ice-Cellars. 

INlany  difficulties  are  experienced  in  keeping  ice  through  the 
winter  when  the  usual  irrational  methods  are  adopted.  We 
propose,  therefore,  to  say  a few  words  about  storage. 

If  ice  has  to  be  stored  near  the  place  of  production,  the 
filling  of  the  store  should  not  be  begun  until  the  weather  is, 
from  previous  years’  experience,  probably  at  its  coldest.  If  the 
ice  is  just  at  the  freezing  point  when  stored,  the  least  rise  of 
temperature  will  thaw  part  of  it.  If,  on  the  other  hand,  it  is 
stored  on  a very  cold  winter’s  day,  say  at  10°  below  0°  C., 
the  case  is  very  different.  This  very  cold  ice,  too,  has  the  ad- 
vantage that  it  is  closer  and  more  solid  than  ice  at  the  freezing 
point. 

To  heat  ice  from  10°  below  zero  to  that  point  it  must 
come  into  contact  with  ten-  times  as  much  air  as  is  required  to 
produce  the  first  drops  of  water  from  ice  already  at  zero,  the 
air  being  at  the  same  temperature  in  either  case.  Hence  ^ve 
find  that  ice  stacked  at  very  low  temperatures  keeps  perfectly 
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dry  for  months,  while  under  the  same  circumshinces  ice  stored 
at  zero  has  tliawed  to  a large  extent.  Heat  reaching  the  first 
lot  of  ice,  has  to  raise  it  to  zero  before  fusion  commences,  but 
that  process  begins  at  once  when  the  ice  was  at  zero  when 
stored. 

In  most  places  it  is  u.sual  to  break  up  the  large  slabs  of  ice 
gathered  from  frozen-water  surfaces,  and  to  iill  the  storeroom 
with  the  fragments.  But  every  scientist  knows  that  the 
susceptibility  of  a body  to  external  influences  increases  with 
the  surface  which  it  offers.  This  fact  is  borne  in  mind  when 
solids  are  jwwdered  as  a preliminary  to  dissolving  them.  This 
treatment  of  ice,  then,  facilitates  its  fusion,  and  it  should  always 
be  stored  in  the  largest  po.ssible  jpieces.  These  should  be 
.stacked  as  closely  as  po.ssible,  and  all  the  interstices  filled  up 
with  smaller  pieces  or  snow. 

Ice  is  generally  stored  in  cellars.  As  these  only  rise  slightly 
above  the  mean  temperature  of  the  year  in  the  summer,  they 
answer  well  enough  if  the  cellar  is  managed  properly,  which, 
however,  is  not  often  the  case.  It  often  happens  that  the  ice 
is  so  stowed  that  it  comes  into  contact  with  the  walls.  These, 
however,  are  fairly  good  conductors  of  heat  from  without,  and 
the  consequence  is  that  the  ice  thaws  all  round  the  walls.  The 
proper  plan  is  to  erect  a wooden  partition  about  two  inches  thick, 
running  parallel  to  the  walks,  at  a distance  of  about  a foot  from 
them.  When  the  ice  is  stored  inside  the  wood,  it  is  protected 
from  the  warmth  of  the  walls  by  a layer  of  air,  which  is  an 
extremely  bad  conductor.  The  ice  then  keeps  infinitely  better 
than  when  it  touches  the  walls. 

Other  difficulties  may,  however,  be  met  with  in  a cellar.  If 
the  floor  is  very  j)orous,  e.g.  of  a sandy  or  gravelly  soil,  all 
water  resulting  from  the  fusion  of  any  of  the  ice  at  once  escapes. 
This  water,  which  is  at  zero,  is  wasted  s6  far  as  its  effect  in 
keeping  the  cellar  cold  is  concerned. 

If  the  floor  of  the  cellar  is  impervious  to  water, — which  is 


Preserving  Meat  by  Means  of  Ice  47 


the  case  when  it  consists  of  clay, — the  water  does  not  escape, 
but  anotlier  nuisance  is  caused,  as  it  has  to  he  pumped  up  when 
it  has  accumulated  in  large  quantities.  If  the  soil  is  full  of 
springs,  or  surface  water  rises  through  it,  the  making  of  an  ice- 
cellar  in  it  is  almost  a matter  of  impossibility,  for  it  is  a very 
expensive  matter  to  build  a cellar  with  water-tight  walls  and 
floor.  Such  expenditure  has  not  been  shirked  sometimes  in 
large  breweries,  hut  it  is  entirely  unnecessary. 

The  practical  Americans,  who  know  better  than  we  do  how 
to  apply  natural  laws  to  commercial  uses,  have  discovered  the 
best  of  all  ways  of  storing  ice,  whereby  it  can  be  kept  from  one 
winter  to  another  with  a minimum  of  waste.  They  do  not 
use  cellars,  but  ice-houses,  which  are  so  constructed  that  their 
interiors  are  shielded  from  external  changes  of  temperature. 
Many  people  fancy  that  the  construction  of  these  houses  is  a 
secret.  This,  however,  is  not  the  case,  and  we  proceed  to  give 
an  illustrated  description  of  the  American  system. 

Ice-Houses. 

In  building  a storage  place  for  ice  which  is  above  the  surface, 
the  whole  interior  must,  as  far  as  possible,  be  surrounded  by 
bad  conductors  of  heat.  Hence  there  is  no  better  material  for 
them  than  wood,  two  or  three  inches  of  which  excludes  heat  as 
completely  as  a wall  of  ten  times  the  thickness. 

To  prevent  heat  passing  from  the  soil  to  the  interior  of  the 
ice-house, — which  may  happen  even  in  the  winter, — the  floor 
must  have  a clear  space  of  about  a yard  between  it  and  the 
ground.  The  warmth  of  the  atmosphere  is  excluded  by  making 
the  walls  double,  with  an  air  space  in  between.  liven  greater 
security  may  be  obtained  by  packing  the  space  between  the 
walls  with  waste  tan,  sawdust,  or  dry  turf.  The  ice-house  has 
a wooden  ceiling  Avell  below  the  roof,  which  has  a very  thick 
thatch.  To  keep  off  the  rays  of  the  sun,  the  ice-house  should 
be  planted  round  with  trees  that  form  a thick  and  close  canopy. 
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such  as  horse-chestnuts.  The  entrance  to  the  ice-liouse  is 
tlirougli  double  doors  separated  by  a passage  several  yards  long. 
The  inside  of  each  door  is  covered  with  a thick  matting  of  straw. 
From  the  inner  ceiling  of  the  house  a chimney  of  boards,  about 
sixteen  inches  square,  reaches  above  the  roof,  and  is  provided 
with  a closely  fitting  damper. 

Fig.  8 shows  in  section  such  an  ice-house  as  we  have  described. 
A is  the  outer  wall  of  strong  beams,  and  J is  the  thinner 
wooden  inner  wall,  which  is  two  inches  or  three  inches  thick,  and 
at  least  a yard  from  the  outer  wall.  The  outer  wall  is  caulked 


Fiq.  8. 


with  moss  and  painted  white.  G represents  the  passage  of 
entrance,  and  T T the  two  doors ; <S'  is  the  chimney,  closed  by 
damper  K. 

Even  in  places  which  have  as  warm  a climate  as  Naples,  ice 
can  be  kept  in  such  a house  for  at  least  a year,  without  losing 
more  than  half  of  it.  To  utilise  the  cold  of  the  water  formed 
by  the  fusion  of  the  ice,  it  is  de-sii-able  that  perforations  in  the 
floor  should  allow  it  to  gain  access  to  the  packing  of  the  double 
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walls.  It  then  rises  in  the  packing  by  capillary  attraction,  and 
gradually  evaporates  through  holes  provided  for  that  purpose 
in  the  outer  walls.  These  holes  are  about  an  inch  in  diameter, 
and  at  a distance  of  seven  to  eight  feet  from  the  floor.  They 
are  spaced  from  twenty  to  thirty  inches  apart. 

If  we  store  any  food  in  an  ice-house,  it  very  soon  becomes 
cooled  to  the  freezing  point  of  water,  and  the  development  of 
fermentation  is  arrested.  If  it  is  completely  surrounded  by  the 
ice  it  may  he  kept  fresh  for  weeks,  even  if  of  a very  putreflable 
nature.  Care  must  be  taken  that  it  cannot  come  into  contact 
with  any  ice-water. 

It  is,  however,  impossible  by  simply  keeping  meat  in  rooms, 
the  temperature  of  which  is  zero  (C.),  to  retain  its  freshness  for 
an  indeflnite  time.  In  a few  weeks  the  smell  of  putrefaction 
becomes  evident,  and  the  meat  finally  putrifies  entirely,  although 
of  course  much  more  slowly  than  would  be  the  case  at  a higlier 
temperature.  IMany  attempts  have  been  made  to  send  fresh 
meat  from  South  America  to  Europe,  by  constructing  places  on 
shipboard  on  the  principles  of  the  ice-house  and  hanging  the 
freshly  killed  carcasses  therein.  These  attempts  ended  in  com- 
plete failure.  The  next  idea  was  to  put  the  meat,  not  into  the 
ice-house  itself,  hut  in  a separate  chamber,  and  to  maintain  a 
constant  current  of  air,  cooled  to  zero  in  the  ice-house,  through 
the  storage  chamber  .by  means  of  pumps.  This  plan  has  suc- 
ceeded much  better,  it  appears,  and  London  receives  large 
suj)plies  of  meat  from  America  and  Australia  preserved  in  this 
way. 


It  is  certain  that  the  preservation  of  meat  in  a fresh  state  for 
long  periods  requires  its  maintenance  at  a temperature  of  at  least 
— 2 C.  Improvements  in  refrigerating  machinery  have  made 
it  possible  to  secure  this  result.  On  ships  trading  between 
Australia  and  England,  a system  of  tubes  is  provided  which  is 
kept  at  a temperature  of  -10°  C.  or  lower, -by  the  circulation 
of  a solution  of  calcium  chloride.  These  tubes  being  in  the 
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storage  chamber  soon  make  the  air  cold  enough  to  freeze  the 
carcasses  hung  up  within.  All  that  has  to  be  done  is  to  keep 
the  refrigerating  machinery  in  constant  action  through  the 
voyage. 

In  sending  natural  ice  great  distances  by  rail  or  sea,  the  best 
way  to  preserve  it  is  to  have  it  in  os  large  blocks  as  possible,  and 
to  pack  them  in  sawdust.  We  have  seen  large  blocks  of  ice  un- 
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shipped  in  London  in  the  middle  of  summer,  which  had  .suffered 
hardly  any  waste. 

In  preserving  meat  by  means  of  ice  it  is  essential,  as  above 
stated,  to  keep  it  from  all  contact  with  ice-water.  The  best  plan 
is  to  have  a refrigerator,  i.e.  a double  bo.x.  The  meat  is  placed 
in  the  inner  box  and  tbe  space  between  this  and  the  outer  box 
ii^  filled  with  ice.  Small  animals  and  birds  or  fish  can  be 
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wrapped  in  vegetable  parchment  and  laid  directly  upon  the 
ice. 

Kefrigerators. 

To  keep  large  masses  of  fresh  meat  for  a few  days,  in  the 
markets  of  large  towns  for  example,- refrigerators  are  used,  which 
are  kept  at  or  below  zero  by  means  of  suitable  machinery.  The 
same  result  may  be  obtained  in  a cellar  over  which  ice  is  stored. 
In  Fig.  9,  K represents  a cellar  over  which  an  ice-house  is  built, 
the  floor  of  which  is  supported  on  T-irons  having  interspaces 
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of  from  four  to  six  inches.  Under  them  gutters  are  placed 
to  catch  the  ice-water  from  the  house  and  carry  it  off.  The  air 
cooled  hy  the  ice  sinks  into  the  cellar  and  keeps  the  air  in  it  at  zero. 
Household  refrigerators  or  ice  cupboards  are  merely  ice-houses 
on  a smaller  scale.  The  double  walls  are  separated  by  a packing 
of  some  badly  conducting  material.  Fig.  10  shows  such  a cup- 
board. The  apparatus  acts  more  efficiently,  however,  when  the 
ice  is  above  the  articles  to  be  cooled. 


X 


THE  PRESERVATION  OF  MEAT  BY  CHARCOAL 
OOD-CHAKCOAL  has  an  extraordinarily  great  power  of 


absorption,  not  merely  for  gases,  but  also  for  scents  and 
dyes.  If  bad-smelling  meat  is  buried  in  charcoal  powder,  the 
smell  soon  disappears.  Dirty  water  filtered  through  charcoal 
becomes  drinkable,  and  red  wine  filtered  through  it  becomes 
colourless. 

The  anti-putrefactive  action  of  charcoal  is  partly  due  to  this 
absorptive  action.  If  a putrescible  body  is  surrounded  with 
charcoal,  the  latter  prevents  all  access  of  oxygen,  and  the 
ferments  cannot  develop.  Part  of  the  action,  however,  seems 
to  us  to  depend  on  the  presence  of  traces  of  volatile  empyreu- 
matic  bodies  which  are  formed  when  the  charcoal  is  made,  the 
process  being  a kind  of  dry  distillation.  These  bodies  are  rich 
in  creosote,  which  is  a preservative  for  food.  Attempts  have 
been  made  to  utilise  the  preserving  power  of  charcoal  by  filling 
a large  case  lined  w’ith  sheet  iron  with  alternating  layers  of  fresh 
meat  and  charcoal,  taking  care  that  both  the  lowe.st  and  the 
uppermost  layer  are  of  charcoal.  The  case  is  finally  soldered 
down. 

The  results  obtained  vary  much.  In  some  cases  the  meat  has 
kejjt  fresh  for  months,  even  through  long  sea  voyages  in  the 
tropics.  In  others  the  meat  was  uneatable  in  a week  or  two. 
This  uncertainty  hardly  permits  of  the  method  being  recom- 
mended for  long  periods,  but  it  answers  excellently  for  short 
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periods,  e./j.  when  it  is  necessary  to  send  meat  on  an  ordinary 
journey  by  rail. 

In  using  the  meat  all  that  has  to  be  done  is  to  wash  the  char- 
coal dust  from  it.  The  meat  must  then,  however,  be  cooked  at 
once,  or  it  will  soon  go  bad,  especially  in  summer. 

The  methods  already  described  have  the  advantage  of  keeping 
the  meat  in  a completely  unchanged  state,  so  that  it  can  be 
cooked  without  further  trouble.  They  demand,  however,  a 
certain  amount  of  skill  in  the  preserver,  a quality  which  is 
rarest  in  the  countries  possessing  the  largest  quantities  of  meat. 
In  such  countries  we  find  very  different  processes  in  use,  Avhich, 
although  they  do  not  preserve  the  meat  -unchanged,  keep  it  in 
a comparatively  raw  state.  These  methods  are  common  both  to 
American  and  Asiatic  nations,  and  consist  in  abstracting  sufficient 
water  from  the  meat  to  keep  it  from  decomposition. 


XI 


]>RESEHVATION  OF  MEAT  BY  DRYING 

rpHE  PAiropeans  who  emigrated  to  America  learnt  from  the 
J Indians  a method^of  preserving  flesh  which  is  still  carried 
out  to-day  in  almost  its  original  form.  It  consists  in  cutting  the 
meat  into  long  thin  strips,  which  are  then  dried  in  the  sun  or 
over  a fire.  It  is  then  called  pemraicaii  in  the  States  and 
tassajo  in  Spanish  America,  and  forms  the  staple  food  in 
journeys  through  uncultivated  country. 

On  the  cod-fishing  coasts  near  Newfoundland,  fish  is  pre- 
served in  the  same  way.  Tliefish  is  split  into  halves,  and  dried 
to  a hard  mass,  which  resists  putrefaction  as  long  as  it  is  kept 
tlry.  The  taste  of  pemmican  is  not  agreeable  to  Pluropeans,  and 
we  doubt  whether  even  the  poorest  people  here  would  adopt  it 
as  a food.  It  is,  however,  possible  so  to  modify  the  original 
process  that  the  meat  will  retain  its  original  taste  almost  com- 
pletely, and  an  excellent  food  can  thereby  be  made  which  is 
very  suitable  for  provisioning  ships  and  armies  in  the  field. 

Hassai/s  Patent  I’uocess  for  preparing  Powdered  Meat.' 

This  process  yields  a kind  of  pemmican  which  has  a very 
excellent  taste.  As  in  all  cases  of  preserving  meat  by  drying, 
care  must  be  taken  that  the  meat  is  as  free  as  possible  from  fat 
veins  and  sinews.  Fat  e.specially  is  very  prone  to  decomposition. 
The  meat  is  then  cut  up  in  a mincing  machine  to  a paste,  which 
is  dried  in  a drying-room  in  thin  layers  spread  on  tinned  iron. 
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A very  convenient  method  is  to  drive  hot  air  over  the  layers  by 
means  of  a fan.  The  only  precaution  necessary  is  that  the  tem- 
perature must  never  exceed  60°  C.  at  the  most,  as  anything 
above  that  coagulates  the  albuminous  constituents  of  the  meat 
and  makes  them  insoluble,  as  when  white  of  egg  is  boiled.  The 
drying  is  prolonged  at  between  50°  and  60°  until  the  meat 
shrinks  greatly  in  volume  and  becomes  a crusty  mass,  which  is  ' 
then  ground  to  powder  in  a mill,  dried  again,  and  filled  into  the 
metal  cases  or  paper  cylinders  lined  with  tinfoil.  If  this  meat- 
powder  is  simmered  for  a long  time  in  Avater  behveen  50°  and 
60°  C.,  it  forms  a meat  soup  of  unsurpassable  quality. 

Although  this  poAvdered  meat  will  keep  a very  long  time 
perfectly  dry,  a still  more  durable  preparation  is  obtained 
by  heating  about  a third  of  the  meat  used  to  70°  — 75°  to 
coagulate  its  albumen,  and  then  treating  it  Avith  the  rest  as 
above  described.  The  taste  and  aroma  after  preparation  leave 
nothing  to  be  desired. 


Verdeil’s  Process. 

This  differs  little  from  the  preceding.  The  meat  is  cut 
into  slices  across  the  direction  of  the  muscular  fibres,  and  the 
slices  are  cooked  in  steam  of  from  three  to  four  atmospheres’ 
pressure  for  about  a quarter  of  an  hour.  The  flesh  thus  loses 
most  of  its  Avater,  and  remains  in  a contracted  state  Avith  a 
colour  approaching  grey.  It  is  finally  dried  completely  Avith  hot 
air,  and  pressed  Avith  the  admixture  of  a little  salt  into  iron 
canisters. 


XI 1 

THE  PRESERVATION  OF  MEAT  BY  THE 
EXCLUSION  OF  AIR  . 

rpHL  presence  of  air  is  necessary  for  fermentation.  From  a 
J knowledge  of  this  fact  a whole  series  of  preserving  pro- 
cesses based  on  the  idea  of  investing  meat  with  an  air-tight 
covering  has  been  devised.  Simple  as  this  looks  at  first  sight, 
the  nature  of  meat  opposes  many  obstacles  to  its  realisation. 
We  know  very  few  bodies  which  we  can  ii.se  to  cover  meat  for 
long  periods  with  an  air-tight  casing.  Among  them  are  glue, 
gelatine,  white  of  egg,  indiarubber,  ])yroxyline,  and  paraffin. 
To  preserve  meat  with  glue  or  gelatine,  large  pieces  are  chosen 
free  from  fat,  and  dipped  in  the  solution,  having  a temperature 
of  from  60°  to  65°,  and  strong  enough  to  leave  a leathery 
coating  on  the  meat.  After  an  immersion  of  a few  seconds  the 
meat  is  lifted  out  and  exposed  to  a stream  of  cold  air,  so  that 
the  gelatine  may  set  as  quickly  as  possible.  If  the  meat  is  not 
completely  covered,  it  is  dipped  again.  When  the  coating  is 
quite  dry,  the  meat  is  jmeked  in  sawdust. 

The  Robert  Process. 

This  consists  in  first  killing  all  ferments  already  in  the 

meat  with  the  fumes  of  burning  sulphur,  and  then  covering  it 

with  an  air-tight  varnish.  The  meat  is  hung  up  in  a room  into 

which  the  sulphurous  acid  is  led  from  an  opening  in  the  fioor, 

till  it  can  be  detected  by  the  sense  of  smell  as  it  issues  from  the 
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chimney.  The  action  of  the  sulphurous  acid  on  the  meat  lasts 
about  a quarter  of  an  hour.  The  meat  is  then  hung  up  in  the 
air  till  it  almost  ceases  to  smell  of  the  gas,  and  then  varnished 
with  a solution  of  dried  albumen  and  sugar  in  decoction  of 
marsh-mallow  root.  It  would  be  much  better  to  drive  fresh  air 
through  the  same  room  in  which  the  sulphuring  is  done  for 
some  time  after  the  sulphur  dioxide  has  been  cut  off,  and  to 
varnish  the  meat  by  dipping  it  into  a pure  solution  of  albumen. 
In  varnishing  with  the  brush  there  is  danger  of  leaving  out 
parts  of  the  surface  which  can  then  bring  about  the  destruction 
of  the  whole  mass. 

A variation  of  this  process  consists  in  dipping  the  meat  first 
into  boiling  water,  to  coagulate  its  albuminoids  at  the  exterior 
of  the  mass,  thus  providing  a protective  varnish,  and  then 
exposing  for  some  time  to  the  action  of  sulphurous  acid. 

The  Eedwood  Process. 

This  consists  in  preserving  meat  with  a coating  of  paraffin. 
The  meat  is  freed  from  fat  and  hung  in  fused  imraffin  at  a tem- 
perature of  from  130  to  140°  C.,  as  long  as  a characteristic 
crackling  sound  shows  that  steam  is  escaping  from  the  meat. 
The  meat  is  then  removed,  and  when  quite  cold,  dipped  again, 
but  this  time  into  paraffin  which  is  only  just  fused.  The 
coating  thus  obtained  is  elastic,  and  adheres  very  firmly. 
When  the  meat  is  to  be  used,  it  is  dipped  into  water  hot 
enough  to  fuse  off  the  paraffin.  As  it  is  already  partly  cooked 
by  the  heat  of  the  first  paraffin  bath,  it  wants  very  little  further 
treatment  to  prepare  it  for  the  table.  This  is  a process  which 
cannot  be  too  highly  recommended,  both  on  account  of  its 
cheapness,  the  ease  with  which  it  is  operated,  and  the  excellence 
of  the  results. 

Besides  the  methods  already  described,  and  which  are  in 
practical  use  on  a large  scale,  many  others  have  been  proposed, 
such  as  dipping  meat  in  collodion  or  in  a solution  of  indiarubber 
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in  carbon  bisulphide,  when  a skin  of  pyroxyline  or  indiarubber 
remains  on  the  meat  after  the  solvent  has  evaporated.  This 
skin  is,  however,  very  thin,  and  would  easily  get  broken. 

It  has  been  proposed  to  treat  the  meat  first  with  solutions  of 
antiseptics,  and  then  to  varnish  it.  The  antiseptics  suggested 
have  been  solutions  of  alum  or  sulphate  of  alumina.  The  meat 
is  to  be  dipped  repeatedly  in  the  antiseptic,  and  finally  coated 
over  with  glue. 

Salts  of  alumina  have  all  an  unpleasant  sweetish  taste, 
which  is  communicated  to  the  meat.  Common  salt  in  the  form 
of  brine  is  just  as  effective. 

An  excellent  method  for  preserving  small  quantities  of  meat 
is  immersion  in  fused  fat,  which,  when  cold,  invests  the  flesh 
with  an  air-tight  covering.  Pates  de  foie  gras  are  made  on  this 
principle  by  pouring  hot  grease  over  roast  goose  liver  and 
minced  truHles. 

Of  all  these  methods  depending  on  the  exclusion  of  air,  the 
Redwood  jjrocess  seems  to  us  the  most  suitable  for  use  on  a 
large  scale,  on  account  of  its  cheapness. 


XIII 


THE  APPERT  METHOD 

• 

OF  all  methods  for  preserving  meat  the  one  which  gives 
the  most  unfailing  success  is  Appert’s.  We  know  from 
experience  that  every  kind  of  food  can  he  preserved  by  it, 
probably  for  an  unlimited  time.  Like  every  other  method, 
Appert’s  process  has  its  shortcomings.  It  requires  an  absolutely 
air-tight  case  of  considerable  strength,  the  provision  of  which  is 
a notable  expense.  Nevertheless,  the  system  is  invaluable  for 
long  voyages,  and  its  discoverer  has  every  right  to  be  called  a 
benefactor  of  his  kind.  Scurvy  has  almost  disappeared  even  on 
the  longest  voyages,  since  food  preserved  by  his  process  has 
been  used  on  board  ship.  The  method  consists  in  soldering  up 
the  food  in  tinned  iron  cans  with  great  care,  and  then  heating 
the  cans  for  a considerable  time  in  boiling  water.  Any  kind  of 
food  can  he  treated  in  this  way.  The  duration  of  the  heating 
depends  on  the  size  of  the  can,  for  every  part  of  its  contents 
must  be  kept  at  the  temperature  of  boiling  water  for  a sufficient 
time.  Meat  is  a bad  conductor  of  heat,  so  that  the  interior  of 
a large  mass  only  becomes  heated  very  slowly.  The  necessary 
time  may  be  determined  by  experiment,  putting  the  bulb  of  a 
thermometer  in  the  centre  of  the  mass,  and  noting  how  long  it 
takes  to  mark  100°  C. 

Before  describing  the  practical  application  of  the  Appert 
method,  we  will  state  its  principle.  When  the  hermetically 
sealed  vessel  is  heated  as  described  all  the  ferments  inside  are 
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killed,  and  one  cause  of  putrefaction  is  removed.  At  the  same 
time,  however,  the  oxygen  present  enters  into  chemical  combina- 
tion with  the  food,  so  that  all  chemical  ferments  are  prevented 
from  acting.  If  the  heating  has  not  been  sidhcient  for  this, 
the  preservation  is  imperfect,  and  decomposition  will  finally  .set 
in.  That  such  is  the  case  we  have  proved  by  an  experiment 
which  we  here  mention,  because  it  strongly  confirms  our 
argument  that  the  pre.sence  of  free  oxygen  is  conducive  to 
putrefaction  in  spite  of  any  previous  heating.  Steamed  beef 
was- put  into  two  long-necked  glass  flasks  of  equal  size,  and  thffy 
were  at  once  closed  up  by  fusing  the  necks.  While,  however, 
in  one  as  much  meat  as  po.ssible  was  introduced,  the  other  was 
only  one-thinl  filled.  Jioth  flasks  were  immersed  in  boiling 
water  for  six  hours,  and  put  away  in  a cupboard.  The  contents 
of  the  filled  flask  were  perfectly  good  four  years  later,  and  their 
taste  could  not  be  distinguished  from  that  of  freshly  cooked 
meat.  In  the  other  flask  a change  was  soon  visible  to  the  eye. 
The  flesh  became  gelatinous  in  appearance.  At  the  end  of  the 
four  years  it  was  slimy,  and  absolutely  uneatable.  After  twelve 
hours’  exposure  to  the  air  it  w;is  completely  putrid,  although  it 
showed  no  trace  of  the  pre.sence  of  any  organi.se<l  ferment  at  the 
moment  it  was  taken  from  the  flask.  We  must  here  recognise 
the  efl'ect  of  the  presence  of  a considerable  quantity  of  oxygen. 
This  strives  to  combine  with  the  meat  and  produce  decomposi- 
tions which,  although  not  fermentative  or  putrefactive,  are  of  a 
closely  similar  nature,  and  are  quite  enough  to  make  the  meat 
uneatable. 

In  considering  the  practice  of  Appert’s  method,  we  have 
first  to  study  the  cans.  These  are  either  cylinders  or  four-sided 
cases. 

Although  the  latter  do  not  waste  so  much  space  as  the 
former  when  packed  with  others,  the  cylinders  are  generally 
preferred.  They  are  easier  to  make  by  machinery  than  the 
cases,  and  much  easier  to  solder  up.  It  is  essential  that  the 
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can  should  be  made  of  well-tinned  sheet  iron,  and  soldered  with 
the  greatest  care,  for  the  least  opening  means  the  putrefaction 
of  the  contents.  It  is  also  advisable  to  give  the  outsides  of  the 
cans  a good  coat  of  varnish,  for  if  the  iron  gets  laid  bare  any- 
where, it  will  rust,  and  an  opening  be  thereby  made.  The 
grey  varnish  may  be  used,  made  of  soot,  levigated  chalk,  and 
boiled  oil,  and  must  be  well  made,  so  as  to  long  remain  elastic. 
If  it  is  carefully  applied,  cans  may  be  used  ■which  are  tinned 
inside  only. 

In  filling  the  cans  care  must  be  taken  to  pack  the  meat  as 
closely  as  possible,  and  to  fill  the  can  completely,  so  that  very 
little  air  is  left  imside.  The  can  is  soldered  up  directly  it  is 
full,  and  the  cans  are  then  boiled  in  batches. 

It  is  a troublesome  plan  to  put  the  cans  in  a pan,  fill  it  with 
water  and  boil  for  a long  enough  time,  and  much  heat  is  wa.sted 
in  evaporating  the  water.  A better  way  is  to  heat  by  steam. 
For  this  purpose  the  cans  are  so  arranged  in  a chamber  that  the 
steam  can  circulate  freely  round  each  one,  the  bottom  layer  of 
cans  resting  on  a trellis  work.  The  steam  enters  below  this 
trellis,  and  escapes  at  the  top  of  the  chamber.  A tap  is  pro- 
vided below  the  trellis  for  drawing  off  condensed  water.  At  first 
the  steam  is  admitted  at  a pressure  of  two  to  three  atmospheres. 
When  condensation  has  ceased  the  blow-off  cock  is  shut,  and 
the  passage  of  steam  is  continued  till  all  the  meat  has  been 
heated  to  100°  C.  The  time  required  for  this  can  only  be 
ascertained  by  experiment,  as  it  depends  on  the  bulk  to  be 
heated  and  the  amount  and  temperature  of  the  steam.  Whether 
steam  or  boiling  water  is  used,  care  must  be  taken  to  raise  the 
temperature  gradually,  to  give  time  for  the  absoriition  of  the 
oxygen  by  the  flesh.  Too  rapid  heating  may  also  burst  the 
cans,  by  the  sudden  expansion  of  the  air  in  them.  The  cooled 
tins  should  be  examined  to  see  if  their  ends  have  become  some- 
w lat  concave.  This  is  a sign  that  the  can  has  passed  through 
the  treatment  satisfactorily,  for  it  is  caused  by  the  external 
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atmospheric  pressure,  and  denotes  a partial  vacuum  inside  tlie 
can. 

If  a can  on  keeping  develops  signs  of  internal  pressure, 
i.e.  a tendency  of  the  ends  to  become  less  concave  or  even  to 
bulge  out,  it  is  a sign  of  the  j)utrefaction  of  the  contents,  due  to 
imperfect  heating  and  consequent  failure  to  destroy  the  ferments 
in  them.  The  bulging  is  due  to  the  evolution  of  putrefactive 
gases. 

In  large  preserving  factories  the  pre.sent  practice  to  secure 
absolute  certainty,  is  to  raise  the  pressure  in  the  steam  chamber 
to  three  atmospheres  at  the  close  of  the  period  known  by  ex- 
perience to  be  enough  to  heat  all  the  meat  to  100°.  This 
causes  a further  rise  of  temperature  to  about  130°,  and  gives 
full  security  for  the  absorption  of  all  oxygen  and  the  death  of 
all  ferments. 

The  Appert  process  is  suitable  not  only  for  meat,  but  for 
every  readily  putrefiable  substance,  such  as  vegetable  matters 
generally,  and  also  for  the  preservation  of  whole  fruit  in  .syrup. 
If  gla.ss  cans  are  used,  they  rau.st  be  corked  air  tight,  and  heated 
in  water  in  such  a way  that  the  corks  do  not  get  wet.  To 
prevent  the  glass  cracking,  the  heating  must  be  very  gradual. 
When  the  heating  is  at  an  end,  fused  paraHin  is  poured  over  the 
corks,  and  the  vessels  are  then  allowed  to  cool  in  the  water. 
The  atmosphere  pressure  then  drives  the  paraffin  into  the  pores 
of  the  cork,  and  makes  a perfectly  air-tight  stopper. 

The  chief  difficulty  in  the  Appert  process  is  to  leave  a 
minimum  of  air  in  the  tins.  The  practice  has  therefore  been 
introduced  of  driving  the  air  out  before  the  tins  are  soldered 
up.  This  can  be  done  in  various  ways.  When  flesh  is  pre- 
served in  its  broth,  a small  hole  is  made  in  the  lid  of  the  can 
after  it  has  been  soldered  iqi.  This  hole  is  in  its  turn 
soldered  up  when  the  heating  of  the  can  has  caused  the 
steam  developed  inside  to  expel  the  air.  With  large  cans  they 
are  first  tightly  filled,  and  then  as  much  water  is  put  in  as 
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possible.  The  can  is  then  soldered  up,  a small  hole  is  made  in 
the  lid,  and  the  process  is  continued  as  above.  In  opening  a tin 
of  preserved  meat,  careful  notice  should  be  taken  that  the  air 
is  heard  rushing  in  when  the  first  puncture  is  made. 

Another  rather  more  troublesome  process  for  getting  rid  of 
the  air  is  the  following: — The  cover  of  the  can  has  a small 
tube  passing  through  it.  While  steam  is  issuing  from  this 
during  the  heating  of  the  can,  the  tube  is  closed  Avith  a pair  of 
pincers  and  soldered  up. 

It  has  been  luoposed  to  put  spirit  into  the  can  and  not  to 
solder  the  final  hole  as  long  as  spirit  vapour  can  be  ignited  at 
it.  It  is,  however,  very  difficult  to  drive  off  all  the  spirit,  and 
it  imparts  a disagreeable  taste  to  the  meat.  The  above  pro- 
cesses answer  better,  Avith  less  expense,  and  Avithout  impairing 
the  flavour  of  the  meat. 

The  use  of  preserved  meat  has  not  become  so  general  in 
Europe  as  it  deserves  to  be.  One  reason  is  prejudice,  and 
another  is  the  too  high  prices  charged  for  it.  There  is,  how- 
ever, no  doubt  that  prices  must  fall  rapidly,  as  soon  as  manu- 
facturers can  reckon  on  a large  consumption. 

Ox  and  sheep  flesh  for  provisioning  ships  and  fortresses, 
sardines  and  tnnny-fish  in  oil,  and  lobsters,  are  at  present  the 
chief  pre.served  meats ; but  large  factories  could  easily  supply 
the  Avhole  of  Europe  Avith  flesh  of  all  kinds,  almost  at  the  same 
price  as  Avhen  fresh.  Xo  one  Avould  then  think  of  making 
extract  of  beef  out  of  partridges,  as  a Russian  manufacturer, 
Avho  exhibited  at  Vienna  in  1873,  had  done,  for  the  bird  Avould 
certainly  fetch  a better  price  preserved  Avhole. 

Ahduable  as  Liebig’s  extract  is,  it  has  not  found  its  way  into 
every  household.  If  in  South  America  the  flesh  Avere  preserved 
as  such,  instead  of  being  Avorked  up  into  extract,  it  Avould  be 
much  better  for  producers  and  public  alike. 

In  England  the  use  of  preserved  meat  is  far  more  extended 
than  in  Germany,  as  a result  of  her  huge  commercial  relations 
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with  every  part  of  the  globe.  Part  of  the  Plnglish  appreciation 
is,  no  doubt,  learned  from  the  sailors  of  the  nation  who  have 
been  compelled  by  circumstances  to  use  and  to  learn  the  value 
of  preserved  food. 

fly  the  Appert  process  we  can  preserve  every  kind  of  flesh, 
either  boiled  or  roast,  smoked  or  varni.shed,  with  broth  or  with- 
out'. The  presence  of  broth  helps  to  drive  out  the  air  by  the 
steam  it  develops  on  heating. 

In  preserving  large  animals  the  bones  are  removed  to  save 
space,  and  only  flesh  is  put  into  the  cans.  Small  animals,  such 
as  fowls,  are  best  preserved  with  the  bones.  It  cannot  be  too 
strongly  recommended  to  label  the  tin  with  the  net  weight,  and 
a few  directions  for  use.  The  following  is  an  e.xample  of  such 
a label : — 

“15  kilos,  net  of  boiled  beef.  Before  opening  place  the  tin 
for  . . . minutes  in  boiling  water.” 

The  time  given  must  of  course  depend  on  the  size  of  the  tin. 
From  ten  to  fifteen  minutes  suffice  for  2-lb.  tins. 

As  a tool  is  needed  for  opening  the  can,  the  plan  has  been 
used  of  late  of  fixing  the  cover  on  by  a metal  strip  soldered 
both  to  the  can  and  its  lid.  A key  is  provided  whereby  this 
strip  can  be  removed  and  the  lid  raised. 
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PRESEEVING  FLESH  BY  SMOKING 
HE  methods  already  described  aim  at  preserving  as  far  as 


possible  the  original  character  of  either  raw  or  cooked 
meat.  Other  processes  cover  the  outside  of  the  meat  with 
antiseptics  in  order  to  preserve  it. 

One  of  these  methods  is  smoking.  As  already  stated  the 
active  principles  concerned  are  the  creosote  or  carbolic  acid  in 
the  wood  smoke.  A very  slight  smoky  flavour,  which  properly 
smoked  meat  possesses,  is  agreeable  to  most  people,  and  the 
flesh  will  keep  for  many  months. 

The  smoking  is,  however,  rarely  well  done.  All  that  is 
thought  of  is  to  get  it  over  as  quickly  as  possible  and  to 
imitate  the  characteristic  reddish  brown  hue  of  properly  smoked 
meat  by  other  means.  Flesh  which  has  only  been  smoked  just 
long  enough  to  acquire  the  characteristic  odour,  only  keeps  a 
very  short  time,  perhaps  not  more  than  a week  in  the  summer. 

In  household  smoking  the  meat  is  hung  in  a wide  chimney, 
or  in  a special  smoke  chamber  with  which  several  chimneys 
communicate.  The  joints  are  first  rubbed  with  brine,  and 
are  hung  so  that  they  do  not  touch  one  another.  To  prevent 
them  from  being  blackened,  it  is  a good  plan  to  wrap  them  in 
paper. 

It  is  absolutely  essential  that  no  smoke  reaches  the  meat 
except  from  fires  of  hard  wood,  such  as  beech  or  oak.  The 
smoke  of  coal  or  turf  contains  substances  which  make  the  meat 
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quite  uneatable  ; and  that  from  resinous  woods,  such  as  pine  and 
fir,  gives  tlie  fiesh  an  unpleasant  resinous  taste.  Care  must  be 
taken  that  the  meat  is  far  enough  from  the  fire  to  avoid  all  risk 
of  fusing  the  fat. 

During  the  smoking  the  flesh  contracts  and  becomes  more 
solid  l)y  losing  water,  and  becomes  of  a rich  dark  reddish 
brown  on  the  outside  as  it  acquires  the  smoky  flavour. 


Fio.  11. 


Large  pieces,  .such  as  hams,  require  several  weeks’  smoking, 
for  the  effect  must  penetrate  the  meat  completely.  It  is, 
however,  possible  to  shorten  this  time  considerably  by  proper 
arrangements. 

We  recommend  for  smoking  on  a large  scale  the  arrangement 
represented  in  Fig.  11.  The  fire  H communicates  with  the 


Preserving  Flesh  by  Smoking 


67 


smoking-room  R by  a chimney  several  yards  long.  The  lower 
room  containing  the  lire  may  conveniently  be  a cellar,  and  the 
smoking-room  on  the  ground  floor.  The  opening  of  the  chimney 
in  the  floor  is  surrounded  by  an  iron  ring  about  six  inches  high, 
which  compels  the  smoke  to  distribute  itself  among  the  pieces 
of  meat  which  are  hung  up  in  rows,  with  room  between  each 
pair  of  rows  for  a man  to  pass.  At  the  corner  of  the  room 
farthest  from  the  opening  in  the  floor,  an  opening  for  the  escape 
of  the  smoke  is  provided,  E. 

The  pieces  of  meat  should  be  so  hung  that  the  largest  pieces 
get  the  smoke  first,  while  small  articles,  such  as  sausages,  are 
hung  nearest  the  exit. 

When  all  the  meat  is  hung,  the  door  of  the  room  is  shut  and 
the  fire  is  made  with  thin  sticks  or,  preferably,  with  shavings 
of  hard  wood  in  a slightly  damp  state.  Beech  gives  the  most 
creosote,  so  it  should  always  be  used  whenever  it  can  be  got. 
At  the  same  time  that  the  fire  is  lit  in  H a bundle  of  straw  is 
kindled  in  the  lower  part  of  E to  make  a draught.  When  this 
has  been  started,  it  will  continue  to  carry  the  smoke  through 
the  smoking  room  without  any  more  straw  being  burnt.  The 
damper  S serves  to  prevent  the  combustion  in  H from  becoming 
too  vigorous,  and  thus  ensures  a smoky  fire.  The  object  of 
having  a long  iron  chimney  is  to  cool  the  smoke  before  it 
reaches  the  meat,  as  it  must  never  fuse  the  fat.  At  the  start 
the  damper  may  be  left  fairly  wide  open,  as  the  cold  meat  cools 
the  smoke.  As  it  gets  warm,  however,  the  damper  is  gradually 
closed  more  and  more,  so  that  the  flame  may  be  smoky  but  not 
sooty.  It  is  a very  good  plan  to  have  the  door  of  the  smoking- 
room  glazed,  so  that  a view  of  a thermometer  hanging  up  inside 
may  be  had.  The  temperature  of  the  room  must  not  be  allowed 
to  exceed  40°  C.  When  the  process  is  finished,  the  lire  is 
allowed  to  go  opt  and  the  damper  is  opened  wide.  The  air  of 
the  smoking-room  will  very  soon  be  free  from  smoke,  and  the 
meat  can  then  be  taken  out. 
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With  a well-regulated  fire  this  arrangement  completes  the 
]>rocess  fairly  quickly,  the  time  required  for  a large  room  averag- 
ing about  a week.  The  time  required  and  the  loss  of  weight 
undergone  by  the  meat  have  caused  the  invention  of  other 
processes,  distinguished  by  the  name  of  quick-smoking. 


XV 


QUICK-SMOKING 

rpHE  foundation  of  this  process  is  the  fact  that  raw  pyro- 
ligneous  acid,  obtained  by  the  dry  distillation  of  wood, 
contains  creosote  as  well  as  acetic  acid  and  water.  It 
has  a strong  smoky  smell,  and  has  powerful  antiseptic  pro- 
perties. 

It  is  used  for  quick-smoking  by  dipping  the  meat  into  it  for 
a few  seconds,  draining  it,  and  then  hanging  up.  As  soon  as 
the  meat  has  absorbed  the  acid,  it  is  redipped  two  or  three 
times,  and  finally  left  for  from  thirty  to  sixty  hours,  according 
to  the  size  of  the  piece.  By  that  time  the  process  is  complete. 
The  dipping  solution  is  made  by  diluting  the  pyroligneous  acid 
with  twice  its  volume  of  water,  and  both  the  solution  and  the 
room  in  which  the  work  is  done  should  be  just  warm  enough 
merely  to  soften  the  fat,  whereby  the  absorption  of  the  acid  is 
made  more  rapid. 

To  give  the  cured  meat  a taste  of  juniper  a little  juniper  oil 
is  dissolved  in  the  pyroligneous  acid  before  it  is  diluted.  The 
following  proportions  answer  extremely  well : — 

Pyroligneous  aeid  . . .100  gallons. 

Water 200  ,, 

Juniper  oil 5 ,, 

Most  of  the  acetic  acid  present  disappears  from  the  meat  by 
evaporation,  and  it  is  better  and  cheaper  to  use  a mixture 
wliich  contains  proportionately  less  pyroligneous  acid.  An 
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excellent  recipe  for  the  solution  for  soaking  the  meat  is  as 
follows 


Water  . 

Pyroligneous  acid 
CreoBote 
Juniper  oil  . 


100  gallons. 
10  „ 

1 gallon. 
1 


The  creosote  is  first  dissolved  in  the  acid,  and  the  oil  is  then 
added.  The  acid  is  then  poured  into  the  water  in  a thin 
stream  with  constant  stirring. 

Very  quick  smoking  can  he  done  with  the  smoking-room 
above  described  by  placing  on  the  floor  shallow  dishes  filled 
from  a mixture  of  10  gallons  of  pyroligneous  acid,  10  gallons  of 
water,  and  2 gallons  of  creosote.  A large  bath  sponge  is  put  in 
each  dish  to  facilitate  the  evaporation  of  the  creosote  and  acid. 

Yet  another  quite  different  method  is  to  collect  the  soot  from 
the  chimneys  of  fires  where  only  wood  is  burnt,  and  to  boil  it 
with  ten  times  its  weight  of  water  for  about  half  an  hour. 
Then  filter,  and  add  to  the  solution  5 per  cent,  of  salt.  Hang 
the  meat  to  be  preserved  in  this  solution,  which  contains  the 
e.reosote  from  the  soot,  for  from  one  to  twenty  hours,  according 
to  its  size.  Thin  sausages  need  only  half  an  hour,  but  large 
hams  require  fully  twenty  hours.  This  process  gives  a better 
taste  than  the  proces.ses  in  which  artificially  prepared  creosote 
is  used. 


XVI 


PRESERVING  MEAT  WITH  SALT 

Beginning  with  the  old  salting  processes,  Ave  find  when 
Ave  consider  the  nature  of  meat  that  they  are  A'ery 
Avasteful. 

Flesh  consists  of  muscular  fibre  containing  in  solution  large 
quantities  of  the  nourishing  constituents  of  the  meat,  albu- 
minoids of  various  kinds,  creatine,  phosphates,  etc.  Muscular 
fibrin  itself  is  of  comparatively  small  A'alue  as  a food,  and  flesh 
Avhich  has  been  thoroughly  exhausted  with  Avater,  is  unAvillingly 
eaten  even  by  hungry  dogs.  Noav  pickling  in  brine  effects  a 
.substitution  in  the  meat  of  salt  AA'ater  for  these  nourishing 
liquids  which  it  formerly  contained,  so  that  the  meat  becomes 
of  very  little  nutritive  value,  the  valuable  parts  of  it  going  into 
the  brine.  Be.sides,  AA’hat  is  left  of  the  meat  is  rendered  very 
indigestible.  It  is  no  wonder  that  noAvadays  salt  meat  is  in 
small  favour,  although  meat  can  be  preserved  by  salt  without 
any  of  the  above  draAvbacks. 

Salting  is  generally  done  by  dipping  the  meat  in  Avater,  then 
rolling  it  in  powdered  salt,  and  then  packing  it  as  closely  as 
possible  in  a cask.  On  the  loAvest  layer  of  pieces  salt  is 
scattered,  mixed  with  pepper,  bay,  or  juniper.  AVhen\he  cask 
is  nearly  full  the  contents  are  covered  Avith  a piece  of  wood 
loaded  Avith  Aveights.  In  the  cask  the  salt  abstracts  Avater  from 
the  meat,  and  forms  Avith  it  brine,  Avhich  penetrates  the  flesh, 
replacing  the  liquids  it  formerly  contained.  It  is  a very  good 
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plan  to  till  up  the  cask  with  brine  from  the  start.  To  keep  the 
red  colour  of  the  flesh,  saltpetre  is  also  added  in  quantities  up 
to  5 per  cent.  The  sodium  saltpetre — Chili  saltpetre — will  not 
do.  Only  the  potassium  nitrate  must  be  u.sed.  All  the  pro- 
cesses which  have  been  proposed  instead  of  this  antiquated 
one  are  directed  to  saving  as  much  of  the  nutritive  elements  as 
possible,  and  to  etfect  the  process  in  a few  minutes.  Various 
plans  have  been  tried,  on  similar  principles  to  tho.se  which  at 
present  govern  the  preservation  of  wood,  by  soaking  it  with 
anti.septics.  The  salt  is  driven  into  the  meat  by  atmospheric 
or  water  pressure. 


XVII 


QUICK-SALTING  BY  AIR-PRESSURE 

11HE  apparatus  used  for  this  is  represented  in  Fig.  12.  C is 
a cylinder  of  thick  iron  plate,  tinned  inside,  the  top  of  the 
cylinder  is  flanged  for  an  indiaruhber  washer,  by  means  of 
which  a lid  can  he  screwed  on  air-tight.  From  the  cover  the 


Fio.  12. 


two  tubes  R and  R^  pass,  and  can  be  closed  by  the  taps  shown. 
R communicates  with  an  air-pump,  and  R^  dips  into  S,  which 
contains  a sufficient  quantity  of  concentrateil  brine.  The  tube 
proceeding  from  the  bottom  of  the  cylinder,  serves  to  draw 
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off  liquid  from  it.  A .short  safety  tube  with  a cock  is  shown 
at  //. 

Wlien  the  cylinder  has  been  packed  with  meat  as  closely  as 
possible,  the  cover  is  screwed  on,  and  all  cocks  are  shut  except 
that  in  R.  A vacuum  is  then  made  with  the  air-pump.  When 
the  pump  gauge  shows  that  there  is  a good  vacuum  in  C,  the 
communication  with  the  air-pump  is  closed,  and  the  tap  in  R is 
opened.  The  external  pressure  then  drives  the  brine  into  C. 
After  five  or  ten  minutes  the  cocks  at  H and  R^_  are  opened, 
and  the  brine  is  run  off  for  use  again. 

The  cover  is  then  removed  and  the  meat  taken  out  and  hung 
in  an  airy  room.  As  soon  as  it  is  dry,  which  happens  even 
with  large  pieces  in  a few  days,  it  is  packed  in  cases  for 
transport.  It  keeps  much  better  than  meat  salted  in  the 
usual  way. 

iSaltpetre  is  added  to  the-brine  used,  and  any  aromatic  bodies 
that  may  be  judged  desirable.  The  latter  are  packed  in  powder 
in  a linen  bag,  which  is  then  hung  in  the  brine  for  a few  days 
before  it  is  used.  Or  the  spices  may  be  soaked  for  a few  days 
in  strong  vinegar,  which  is  then  added  to  the  brine.  The  short 
duration  of  this  process  prevents  any  substitution  by  the  brine 
of  the  natural  fluids  of  the  meat.  The  brine  is  simply  added 
to  them.  Thus  the  meat  is  preserved  while  retaining  its 
nutritive  properties. 

It  must  be  remembered  in  filling  the  cylinder  that  when  the 
vacuum  is  made,  the  expansion  of  the  air  confined  in  the  meat 
makes  it  swell  considerably.  Koom  must  of  course  be  allowed 
for  this. 

In  working  on  a very  large  scale  with  a battery  of  cylinders, 
the  range  is  so  managed  that  the  process  is  worked  continuously 
and  in  regular  order. 

It  is  very  convenient  to  make  G swing  on  trunnions.  R and 

are  then  made  of  indiarubber  with  a wire  spiral  inside  to 
prevent  the  external  pressure  from  flattening  them. 
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QUICK-SALTING  BY  LIQUID-PRESSURE 

rjIHTS  process  lias  the  advantage  of  requiring  very  simple 
-I  apparatus  only,  and  it  is  specially  applicable  to  the  preser- 
vation of  large  masses.  A reservoir  of  concentrated  brine  is 
on  a high  level,  say  on  the  roof  of  a house,  of  at  least  thirty 
feet  above  the  room  where  the  process  is  worked.  A pipe 
brought  down  from  the  reservoir  is  connected  by  a length 
of  indiarubber  tube  with  the  iron  pointed  tube  shown  in 
Eig.  1 3.  This  pipe  is  about  eight  inches  long,  is  provided  with 


Fig.  13. 


a tap,  and  has  numerous  holes  bored  in  it  towards  the  point. 
If  this  point  is  inserted  into  the  middle  of  a piece  of  flesh 
and  the  tap  is  opened,  the  hydrostatic  pressure  causes  the  salt 
water  to  penetrate  the  flesh  completely  in  a very  few  minutes. 
The  pieces  impregnated  in  this  way  are  placed  for  about  twenty- 
four  hours  in  concentrated  brine,  and  the  meat  loses  no  nutritive 
matter,  as  it  is  already  thoroughly  penetrated  with  brine.  The 
pieces  are  then  simply  dried  or  slightly  smoked. 

A whole  carcass  of  an  ox  can  be  salted  very  quickly  by  the 
injection  process  used  by  anatomists.  The  beast  is  slaughtered 
by  severing  the  spinal  cord  in  the  neck.  Its  chest  is  then 
opened  and  the  heart  lifted  out,  without,  however;,  injuring 
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the  vessels.  The  blood  is  then  drained  away  by  making  an 
incision  in  each  ventricle.  An  iron  pipe  is  then  inserted 
through  the  left  ventricle  into  the  aorta  and  tied  firmly  into 
it.  Concentrated  brine  is  then  pumped  through  the  pipe. 
The  brine  will  penetrate  every  part  of  the  circulatory  system 
down  to  the  finest  capillaries,  and  drive  out  all  the  remaining 
blood,  which  begins  to  pour  out  in  a few  seconds  after  the 
commencement  of  the  pumping.  Another  minute’s  pumping 
after  all  bleeding  has  ceased  will  finish  the  salting.  The 
carcass  is  cut  up  as  usual,  and  the  pieces  are  laid  in  concen- 
trated brine  for  twenty-four  hours  and  hung  up  in  the  air 
to  dry.  It  can  then,  if  wished,  be  smoked  by  any  of  the 
processes  above  described. 

Other  antiseptics  have  been  proposed  as  substitutes  for  salt 
in  the  processes  of  which  we  are  just  now  treating.  There 
is  no  advantage  to  be  gained  by  using  them,  for  none  of  them 
are  cheaper  or  more  effective  than  salt,  and  no  one  knows 
what  action  they  have  on  our  digestive  organs.  Those  chiefly 
advocated  are  the  bisulphites  of  soda  and  lime,  used  by  the  air- 
pressure  process.  In  one  proposed  method,  after  the  forcing  of 
the  bisulphite  solution  into  the  meat,  the  air  is  again  pumped 
out,  and  carbonic  acid  is  allowed  to  act  on  the  meat,  whereby 
it  is  said  to  keep  better. 

It  is  certainly  true  that  meat  can  be  kept  good  for  several 
weeks  by  giving  it  ten  minutes’  immersion  in  a solution  of 
salt  and  bisulphite  of  soda,  and  thereafter  dipping  it  again 
for  a few  seconds  every  day,  for  sodium  bisulphite  is  as  power- 
ful an  antiseptic  as  sulphurous  acid  itself. 

A mixture  of  salt  and  sugar,  in  the  proportion  of  1 lb. 
of  the  former  to  4 lb.  of  the  latter,  will  preserve  meat. 
According  to  "Wohly,  who  has  tried  the  method,  the  meat 
is  rubbed  with  the  mixture,  then  left  for  two  days,  and  finally 
pressed  and  packed  in  a cask,  which  is  then  filled  up  with 
fused  fat. 
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GAMGEE’S  METHOD  OF  PRESERVING  MEAT 

The  object  of  Gamgee’s  method  is  tlie  preservation  of  meat 
in  the  raw  state.  It  depends  on  the  joint  action  of  sul- 
phurous acid  and  carbon  monoxide  without  any  salting. 
As  both  these  gases  are  antiseptic,  the  process  deserves 
attention. 

Gamgee  proposes  to  make  the  animal  insensible  by  causing 
it  to  inhale  carbon  monoxide,  and  then  to  slaughter  and  cut 
it  up  as  quickly  as  possible,  packing  the  meat  immediately 
in  air-tight  vessels.  The  vessels  may  be  of  wood  or  of  brick- 
work rendered  in  cement.  Through  their  covers  passes  a tube, 
which  opens  under  a grate  in  a cast-iron  cylinder.  The  part 
of  the  cylinder  above  the  grate  is  packed  with  red-hot  coke. 
Another  pipe  leads  from  the  top  of  this  cylinder  to  the  bottom 
of  the  flesh-receptacle.  By  means  of  a pump  the  air  in  the 
meat-receptacle  is  forced  through  the  hot  coke  and  back  into 
the  receptacle,  and  is  kept  so  circulating  till  all  its  oxygen 
is  converted  into  carbon  monoxide.  The  action  of  sulphurous 
acid  is  then  started.  Before  the  cover  of  the  meat-receptacle  is 
fastened  down,  a box  containing  wood  charcoal,  saturated  with 
sulphurous  acid,  by  exposing  it  in  a freshly  burnt  state  to  that 
gas,  is  placed  in  it.  When  all  the  oxygen  present  has  been 
converted  into  carbon  monoxide,  the  charcoal  box  is  opened  by 
pulling  a string  without  opening  the  meat-receptacle.  The  sul- 
phurous acid  then  escapes  from  the  charcoal,  being  replaced  by 
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part  of  the  carbon  monoxide.  The  meat  is  then  left  for  nine 
or  ten  days  in  tlie  mixed  atmosphere  of  sulphurous  acid  and 
carbon  monoxide. 

If  meat  so  preserved  is  hung  up  in  a dry  place,  it  will  keep 
for  weeks,  even  in  the  summer,  and  if  the  additional  precaution 
is  taken  of  dipping  it  in  a solution  of  gelatine  before  hanging 
it  up,  it  will  keep  for  months  without  the  least  change. 


XX 


THE  PRESERVATION  OF  EGGS 

■fT^GGS  are  a food  of  very  great  importance,  as  they  contain, 
to  a liigher  degi-ee  even  than  meat,  all  the  nutritive 
elements  in  such  proportions  as  are  required  for  the  nourish- 
ment of  the  body.  In  those  countries  where  the  winter  is 
fairly  severe,  the  hens  leave  off  laying  during  the  cold  weather. 
It  is  therefore  necessary  to  preserve  the  eggs,  which  the 
extremely  great  putrescibility  of  their  soluble  albumen  makes 
very  difficult. 

Eggs  consist  of  three  parts  : shell,  white,  and  yolk.  The 
two  latter  are  intended  as  food  for  the  embryo.  The  shell 
is  very  porous,  and  admits  the  air  necessary  for  the  respiration 
of  the  embryo.  As  it  gives  out  carbon  through  the  pores  in 
the  form  of  carbon  dioxide,  but  receives  nothing  from  without, 
the  egg  gets  lighter  and  lighter,  as  incubation  proceeds.  The 
inside  of  the  shell  is  lined  with  a very  fine  membrane. 

The  white  consists  of  a very  concentrated  solution  of  sodium 
albumen  in  water,  enclosed  in  large  transparent  walled  cells, 
which  cause  the  white  to  form  a continuous  mass.  The  yolk 
also  contains  albumen  and  a large  quantity  of  fat  in  the  form 
of  an  emulsion,  and  also  phosphoric  acid,  sugar,  and  some  other 
substances  with  which  we  are  less  well  acquainted. 

That  an  egg  while  being  incubated  by  the  hen  does  not 
putrefy,  is  due  to  the  constant  expiration  of  carbonic  acid  by 
the  developing  organism  of  the  embryo,  carbonic  acid  being 


so  The  Manufacture  of  Preserved  Foods 

an  antiseptic.  When  an  egg  is  about  to  be  used  as  food, 
no  germ  can  be  developing,  but  such  an  egg  is  dead  and 
incapable  of  resisting  the  attacks  of  destructive  influences. 

When  an  egg  is  left  to  itself,  water  evaporates  through  the 
pores,  and  air  enters  by  them,  bringing  with  it  the  spores  of 
ferments,  which  find  a perfect  food  in  the  white  and  yolk,  and 
develop  rapidly  at  their  expen.se. 

Therefore  the  best  method  of  preserving  eggs  is  to  prevent 
air  from  entering  through  the  pores  of  the  shell.  This  must 
of  course  be  done  while  the  egg  is  quite  fresh.  Once  decom- 
position has  begun,  all  the  exclusion  of  air  can  do  is  to  make 
it  proceed  more  slowly.  The  putrefactive  gases,  too,  finally 
burst  the  shell.  We  must  therefore  choose  eggs  for  preserva- 
tion with  great  care,  and  it  is  best  to  preserve  the  eggs  when 
they  are  known  to  be  new  laid. 

Lime  water  is  largely  used  for  preserving  eggs.  Fresh  slaked 
lime  dissolves  in  twenty  times  its  weight  of  water  to  a clear 
solution,  which  greedily  absorbs  carbon  dioxide  from  the  air, 
and  becomes  covered  with  a scum  of  carbonate  of  lime.  The 
action  of  lime  water  in  preserving  eggs  depends  on  the  same 
thing.  An  egg  when  wetted  with  lime  water,  gets  the  pores 
of  its  shell  filled  with  carbonate  of  lime  on  exposure  to  the 
air,  and  thus  the  ingress  of  germs  is  prevented.  Concen- 
trated lime  water  should  be  kept  ready  in  a vat  which  has 
some  slaked  lime  always  on  the  bottom,  and  is  stirred  up 
occasionally.  If,  however,  the  eggs  are  not  dipped  several 
times,  some  of  the  pores  may  escape  being  stopped  up. 

Many  other  substances  are  used  besides  lime  water,  and  these 
act  in  the  same  way.  Dextrine  and  boiled  oil  have  both  been 
used.  We  have  found  that  a solution  of  colophony  in  turpen- 
tine, mixed  with  as  much  spirit  as  it  would  hear  without 
precipitation,  answered  well.  The  coating  is  very  thin  and 
uniform.  Solution  of  indiarubber  can  also  be  used.  Another 
good  way  is  to  dip  the  eggs  into  gelatine  solution  at  a temper- 
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ature  of  40°,  then  dry  them,  and  dip  them  for  ten  minutes 
into  a solution  of  tannin.  The  pores  thus  become  stopped 
up  with  leather. 

A very  excellent  and  very  cheap  plan  is  to  dip  the  eggs 
in  waterglass  and  then  dry  them.  The  silica  of  the  waterglass 
is  set  free  by  the  carbon  dioxide  of  the  air,  and  then  forms 
with  the  lime  of  the  egg-shell  a glassy  sheet  of  calcium  silicate, 
which  closes  all  the  pores.  We  can  testify  that  eggs  preserved 
in  this  will  keep  perfectly  fresh  for  months.  The  eggs  should 
be  kept  immersed  in  the  solution  for  about  ten  minutes  by 
floating  a board  on  the  top  of  them.  They  are  then  removed 
and  stood  up  with  their  small  ends  in  little  holes  in  a shelf 
for  two  days.  The  eggs  can  then  be  packed  for  storage  or 
transit.  There  is  an  additional  advantage  attending  this  pro- 
cess, at  least  for  eggs  which  are  to  be  sent  long  distances, 
in  that  the  shell  becomes  much  stronger  and  less  liable  to 
breakage. 

As  eggs  cannot  go  bad  without  oxygen,  they  may  be  kept 
for  a long  time  in  powdered  charcoal,  which,  however,  has  to 
be  renewed  at  least  once  a month. 

Glycerine  is  an  excellent  preservative  for  eggs.  A mixture 
of  glycerine  with  half  its  volume  of  water  is  made,  and  the 
eggs  are  placed  in  it  and  kept  below  the  surface  by  a floating 
piece  of  wood.  The  same  solution  will  serve  for  constant  use 
for  a long  time,  other  eggs  being  put  in  when  some  are  removed. 
To  preserve  the  solution  as  a stock  bath,  only  clean  eggs  must 
be  put  in  the  glycerine. 
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PRESERVATION  OF  WHITE  AND  YOLK  OF  EGG 

RGG-ALBUMEN  is  used  for  many  teclmical  purposes.  Both 
egg-albumen  and  blood-albumen  are  used  in  calico-printing 
(for  pigments),  and  the  yolks  of  the  eggs  u.sed  may  advantag- 
eously be  preserved.  Moreover,  the  albumen  needs  to  be  pre- 
served if  it  has  to  be  kept  in  stock  for  even  a short  time. 
Either  can  be  preserved  by  simple  drying,  however.  The  first 
thing  to  be  attended  to  is  to  get  yolk  and  white  quite  separate. 
Ka.d\  is  then  beaten  to  break  up  the  cell  walls,  and  spread 
out  in  a thin  layer,  usually  on  a polished  sheet  of  iron  or 
of  glass.  They  are  then  dried  in  a current  of  air  at  a temper- 
ature not  exceeding  60°  C.,  or  the  albumen  will  become 
insoluble,  and  can  then  be  detached  in  dry  plates.  The  yolk 
has  too  much  fat  in  it  ever  to  become  so  rigid  as  the  albumen 
does. 
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MILK-rRESERVATION 


ILK  is  an  important  food,  especially  for  children,  but  is 


peculiarly  liable  to  decomposition.  In  the  summer,  when 
thunder  is  about,  milk  will  turn  in  a few  hours  after  it  is 
drawn  from  the  cow.  Another  reason  makes  the  transport 
of  milk  to  great  distances  very  difficult.  The  constant  shaking 
separates  the  milk.  These  circumstances  put  great  difficulties 
in  the  way  of  the  use  of  milk  in  large  towns,  and  incite  to 
adulteration  with  water  or  other  substances  which  delay  curdling. 

In  many  places,  like  Switzerland  for  example,  the  produc- 
tion of  milk  is  overwhelmingly  greater  than  the  consumption. 
Hence  the  price  is  very  low,  and  the  milk  has  to  be  made 
into  cheese  and  butter  in  order  to  make  it  pay.  In  large 
towns,  on  the  contrary,  the  price  is  so  high  that  the  milk- 
producers  could  make  larger  profits  by  selling  the  milk  there 
in  a preserved  state,  at  prices  which  would  make  their  milk 
come  a little  cheaper  than  the  uncondensed  article. 

The  curdling  of  milk  is  caused  by  the  conversion  of  the 
milk-sugar  into  lactic  acid  by  a ferment.  When  the  milk  is 
thus  made  acid,  its  casein,  which  is  dissolved  while  the  liquid 
is  in  its  normally  alkaline  state,  is  precipitated.  By  adding 
small  quantities  of  borax  or  carbonate  of  potash,  the  acidifi- 
cation of  the  milk  may  be  delayed  a little,  but  such  additions 
are  inadvisable  from  a sanitary  point  of  view,  and  they  are 
forbidden  in  most  countries. 
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Two  ways  of  preserving  milk  are  known : one  with,  one 
without,  the  abstraction  of  its  water.  In  the  first  case  we 
have  condensed,  in  the  second  preserved,  milk.  When  the 
milk  is  intended  for  transport  to  comparatively  short  distances, 
and  it  is  therefore  unnecessary  to  save  the  cost  of  the  freight 
of  the  water,  it  appears  best  to  preserve  the  milk  by  Appert’s 
process.  In  this  case  the  milk  is  filled  while  fresh  drawn  into 
iron  cans.  The  cover  is  first  soldered  down,  hut  a funnel  is 
fixed  in  a hole  in  the  cover.  The  tin  is  filled  through  the 
funnel  until  the  milk  reaches  the  upj)er  end  of  the  funnel 
tube,  which  is  soldered  into  the  cover  and  projects  about  four 
inches  above  it.  The  funnel  is  next  partly  filled  with  pieces 
of  pure  paraffin,  and  the  tin  is  kept  in  water  nearly  boiling 

for  one  or  two  hours.  It  is  then  allowed  to  cool  to  about 

50°  C.,  and  closed  air-tight  at  that  temperature,  by  squeez- 
ing up  the  tube  with  pincers  and  then  soldering  it  up. 

Milk  treated  in  this  way  contains  no  living  ferment,  and 

is  shut  up  air-tight.  Hence,  like  all  foods  preserved  by 

Appert’s  proce.ss,  it  keeps  unchanged  almost  indefinitely.  The 
can  should  be  turned  over  several  times  before  being  opened, 
to  mix  it,  as  the  cream  of  course  rises  to  the  top. 

It  is,  however,  undeniable  that  this  preserved  milk,  although 
it  cannot  be  altered  by  ferments,  yet  develops  a slightly  bitter 
after-taste.  The  cause  of  this  is  unknown. 

The  Appert  process  is  unsuitable  for  milk  which  has  to  be 
sent  great  distances,  on  account  of  the  waste  of  space  and 
freightage  involved  in  forwarding  the  water,  although  it  seems 
to  us  very  suitable  for  the  supply  of  large  towns  from  neigh- 
bouring milk -producing  districts.  The  vessels  which  have 
contained  preserved  milk  can  generally  be  used  again. 
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CONDENSED  MILK 

IN  the  evaporation  of  milk,  a scum  of  casein  forms  on  the 
surface,  wliich  greatly  hinders  the  escape  of  the  steam. 
This  scum  usually  also  adheres  to  the  sides  of  the  evaporating 
vessel  and  gives  the  milk  a burnt  taste.  The  burning  can  be 
avoided  by  evaporation  on  a water-bath,  so  that  the  evaporating 
vessel  is  always  below  100°  C.,  but  the  milk  always  clots. 
The  remedy  for  both  evils  is  evaporation  in  a vacuum  pan. 
Here  it  is  possible  to  boil  milk  at  a temperature  of  about 
50°  C. 

If  the  milk  is  not  to  be  evaporated  at  once,  it  must  be  kept 
as  cool  as  possible  until  it  goes  into  the  vacuum  pan,  to  prevent 
it  from  going  sour.  A very  good  plan  is  to  pour  the  milk  into 
shallow  tinplate  pans,  and  to  blow  air,  previously  cooled  by  ice, 
over  the  surface.  On  a large  scale,  refrigerating  apparatus  is 
used  to  cool  the  air. 

The  first  step  in  making  condensed  milk  is  to  boil  the  milk 
in  an  open  pan,  to  kill  all  the  ferments  in  air.  It  is  then  run 
hot  into  the  vacuum  pan,  which  is  then  set  in  action,  the  milk 
being  heated  by  a steam-eoil.  The  degree  of  vacuum  is  arranged 
so  that  the  milk  boils  at  between  50°  and  60°  C.  In  about 
three  hours  the  milk  is  reduced  to  a quarter  of  its  original 
volume,  but  fresh  milk  may  be  supplied  to  the  pan  as  the  process 
goes  on.  The  condensed  milk  is  fed  hot  into  the  cans,  which 
are  soldered  as  soon  as  full. 
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In  the  factories  of  the  Anglo-Swiss  Condensed  Milk  Co., 
brown  sugar  is  added  to  the  milk  before  it  goes  to  the  vacuum 
pan.  The  result  is  that  when  the  condensed  milk  is  diluted 
with  water,  the  resulting  liquid  has  a very  sweet  taste,  which 
many  people  do  not  like. 

We  consider  this  addition  of  sugar  entirely  superfluous.  All 
that  is  needed  is  to  evaporate  the  milk  to  one-fourth  of  its  bulk. 
So  long  as  the  can  is  unopened  the  milk  will  keep  unchanged. 
If  it  is  opened  and  the  contents  are  not  touched,  the  upper 
part  of  the  inilk  dries  to  a horny  crust,  which  protects  the 
liquid  below  from  decomposition.  Even  if  this  crust  is 
constantly  broken  up,  no  lactic  acid  is  formed  for  five  or  six 
days,  and  the  large  quantities  of  sugar  and  salts  present  cause  it 
to  be  produced  very  slowly. 

Any  one  who  lives  in  a large  town  knows  to  what  an  extent 
milk  is  adulterated,  and  will  learn  to  appreciate  condensed  milk 
when  once  it  has  been  given  a trial.  We  are  convinced  that 
the  best  profit  is  obtained  where  milk  is  produced  on  a large 
scale,  by  condensing  it.  The  soldered  metal  tins  are  best  for 
sending  condensed  milk  long  distances,  but  for  milk  which  has 
to  travel  only  short  journeys,  glass  bottles  do  quite  well,  provided 
they  are  filled  with  good  sound  corks. 
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THE  PEESEEVATION  OF  FAT 

IF  it  were  not  for  the  almost  insuperable  difficulties  in  the 
way  of  obtaining  fats  in  a pure  state,  there  would  not  be 
much  to  say  about  their  preservation.  Simple  exclusion  of  air 
would  he  sufficient. 

The  decomposition  of  fats  is  invariably  accompanied  by  the 

production  of  small  amounts  of  free  acid,  which,  in  spite  of  its 

relatively  small  quantity,  makes  the  fat  so  repulsive  in  smell 

and  taste  as  to  he  uneatable.  The  inhabitants  of  the  Arctic 

zone,  however,  are  said  to  prefer  rancid  to  fresh  fat.  We  can 

gather  from  this  that  even  very  low  temperatures  will  not  keep 

fat  sweet.  Payer  mentions  that  the  butter  of  the  Austrian 

North  Pole  expedition  became  so  rancid  as  to  be  uneatable. 

The  decomposition  of  fat  is  probably  started  by  the  traces  of 

albuminous  liquid  which  it  always  contains.  We  believe  that 

the  pleasant  taste  of  fat  which  we  designate  as  absolutely  fresh, 

depends  upon  incipient  rancidity,  and  base  our  opinion  on  the 

fact  that  we  have  observed  that  perfectly  fresh-made  butter  has 

a slightly  acid  taste  when  it  contains  buttermilk,  and  that 

butter  quite  free  from  buttermilk  has  no  taste  whatever  when 

just  made,  and  contains  no  trace  of  free  acid.  A few  days’ 

exposure  to  the  air  in  thin  slices  gives,  however,  this  butter  the 

characteristic  taste  and  smell,  the  appearance  of  Avhich  is 

invariably  attended  with  the  formation  of  traces  of  acid. 

To  preserve  solid  fat  it  is  treated  with  very  dilute  sulphuric 
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acid  or  caustic  soda  to  destroy  the  foreign  matter  present.  To 
perform  the  same  office  for  liquid  fats,  concentrated  sulphuric 
acid  is  used.  Such  treatment,  however,  cannot  be  adopted  with 
fats  to  he  used  as  food,  and  recourse  must  be  had  to  fusing  the 
fat  or  to  drying  it.  In  the  last  case,  however,  the  .salt  added 
affects  the  taste. 

] lUTTKa-IhlESERVATION. 

To  keep  butter  fresh  wo  know  no  better  plan  than  to  squeeze 
it  thoroughly,  so  as  to  get  all  the  buttermilk  out  of  it,  and  then 
to  pack  it  in  large  pieces  with  ice  all  round  it.  It  will  then 
keep  for  weeks  so  fresh  that  the  most  sensitive  tongue  will  be 
unable  to  detect  any  unpleasant  taste  in  it. 

The  Melting  of  Butter. 

To  keep  butter  for  longer  periods,  it  is  melted  and  poured 
into  wooden  tubs  or,  better,  into  large  stoneware  pots.  This 
process  is,  however,  often  carried  out  so  carelessly  that  fatty 
acids  are  formed  by  the  fusion,  this  being  the  result  of  over- 
heating by  a naked  fire.  Butter,  like  all  fats,  is  a very  poor 
conductor  of  heat,  and  the  temperature  employed  is  often  far 
more  than  enough  to  melt  the  butter. 

The  following  process,  however,  preserves  butter  well,  without 
making  its  taste  or  .smell  different  from  those  of  the  fre.sh 
article. 

Perfectly  fresh  butter  is  put  into  a cylindrical  vessel  standing 
in  water.  The  water  is  then  heated  to  about  40”  C.,  and 
all  the  butter  is  .soon  fused.  As  soon  as  this  has  happened,  the 
water  is  raised  to  the  boil  as  quickly  as  possible.  The 
albuminous  bodies  in  the  butter  then  coagulate  and  rise  as  a 
scum,  which  is  removed  as  it  forms.  When  no  more  scum 
rises,  the  water  is  allowed  to  go  off  the  boil,  but  is  kept  hot 
enough  for  another  half-hour  to  keep  the  butter  melted  for  the 
buttermilk  to  settle  to  the  bottom.  The  butter  is  then,  while 
still  liquid,  ladled  out  into  stoneware  pots.  These  are  placed  in 
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ice,  and  when  the  butter  has  set,  it  is  covered  with  about  half 
an  inch  of  paraffin  just  hot  enough  to  be  poured. 

If  the  butter  to  be  preserved  is  not  quite  fresh,  it  is  fused 
with  10  per  cent,  of  its  weight  with  1 per  cent,  caustic  soda  lye 
and  thoroughly  stirred.  The  rest  of  the  process  is  exactly  as 
above  described.  The  lye  neutralises  the  fatty  acids  and 
carries  them  down  into  the  buttermilk  at  the  bottom  of  the 


cylindrical  vessel.  Other  fats,  such  as  lard,  can  be  treated 
exactly  as  here  described  for  butter. 

Salting  Butter. 

The  preservation  of  butter  by  salt  is  a very  common  process, 
more  so,  however,  in  the  North  than  in  the  South.  Various 
amounts  of  salt  are  added,  according  to  the  intended  use  of  the 
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butter.  Table  butter  contains  about  1 per  cent,  of  .salt,  cooking 
butter  2 per  cent,  or  more.  To  mix  the  butter  and  the  salt 
as  intimately  as  possible,  the  butter  is  rolled  out,  strewn  with 
the  salt,  and  then  kneaded  till  the  .salt  is  no  longer  visible,  and 
every  jiart  of  the  mass  lias  the  same  taste.  Many  people 
recommend  kneading  in  the  salt  in  two  halves,  the  two 
kneadings  taking  place  about  twenty-four  hours  apart. 

A machine  for  salting  butters  is  shown  iii  Fig.  14.  This 
machine  reduces  the  butter  to  ribbons,  tvhich  are  sprinkled 
with  salt,  bunched  up,  and  passed  again  through  the  macliine. 
This  process  is  repeated  several  times. 

Salt  butter  is  best  packed  in  stoneware,  being  pressed  well  in 
so  as  to  leave  no  vacant  spaces.  'When  the  vessel  is  full  the 
butter  is  carefully  levelled  off  and  strewn  with  salt,  so  as  to 
cover  the  butter  completely. 

Tubs  for  storing  salt  butter  should  be  soaked  for  several 
weeks  before  use,  best  in  running  water,  to  remove  the  resinous 
matter  from  the  wood,  to  prevent  the  taste  of  the  butter,  which 
like  all  fats  greedily  absorbs  odoriferous  or  strongly  tasting 
bodies,  from  being  spoiled  by  them.  Tubs  which  have  been 
used,  are  washed  out  thoroughly  with  hot  soda  and  water,  and 
can  then  be  filled  again. 

Up  to  now  we  have  been  concerned  with  the  preservation  of 
meat  and  other  animal  produces  in  as  far  as  possible  their 
original  condition.  There  are,  however,  numerous  jireparations 
classed  with  preserved  animal  matter,  in  which  other  things  are 
mixed  and  preserved  with  the  animal  product. 

Examples  of  this  kind  of  preparation  are  soup-tablets,  meat- 
biscuits,  and  extract  of  meat.  As  these  preparations  are  of  real 
importance  as  articles  of  food,  and  obtain  a continually  increas- 
ing sale,  wo  must  consider  them  in  some  detail. 
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MANUFACTURE  OF  SOUP-TABLETS 

These  tablets  are  intended  to  produce  soup  when  dissolved 
in  hot  water.  Some  tablets  on  the  market  do  this,  and 
some  do  not. 

The  first  step  in  the  manufacture  is  to  extract  the  soluble 
matters  from  meat.  To  do  this  the  meat  must  not  be  plunged 
into  boiling  water.  If  this  is  done,  the  outside  of  the  meat  is 
made  impervious  by  the  coagulation  of  the  albumen  in  it,  and 
even  long  boiling  then  fails  to  do  more  than  very  imperfectly 
extract  the  soluble  constituents  of  the  meat.  The  proper  plan 
is  to  steep  the  meat  in  cold  water,  and  then  to  heat  up  very 
gradually,  and  not  to  a sufficient  temperature  to  coagulate  the 
albumen. 

In  the  manufacture  of  soup-tablets,  the  meat  is  scrupulously 
freed  from  fat  before  treatment.  It  is  then  minced  in  a 
mincing  machine,  or  chopped  up  small  with  a chopper,  and 
steeped  in  not  too  hard  water,  which  is  gradually  brought  to  a 
temperature  not  exceeding  60°  C.  The  heating  is  kept  up 
with  constant  stirring  (for  which  mechanical  rousers  are  needed 
in  working  on  a large  scale)  for  several  hours.  The  proportion 
of  water  to  meat  should  be  two  parts  to  one  by  weight,  and  at 
the  end  of  three  hours  nothing  will  be  left  undissolved  but 
worthless  fibrin.  After  the  first  three  hours,  the  temperature 
is  raised  to  about  90°  C.  The  liquid,  previously  clear,  then 
becomes  thick,  and  a scum  rises  to  its  surface.  Both  these 
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appearances  are  due  to  tlie  coagulation  of  the  albumen.  The 
liquid  can  now  be  kept  by  filling  vessels  quite  full  with  it  while 
still  hot  and  then  closing  them  air-tight.  It  will  then  keep  for 
many  months,  and  the  process  can  be  recommended  for  preserving 
broth  in  the  household. 

To  make  soup-tablets  from  the  liquid,  it  is  mixed  with  about 
1 lb.  of  salt  for  every  100  lb.  of  meat  used,  and  filtered 
through  several  folds  of  linen.  The  filtrate  is  evaporated  down 
in  very  shallow  tinplate  pans,  without,  however,  allowing  it  to 
boil,  till  a sample  sets  hard  when  cold.  The  whole  mass  is  then 
cast  into  moulds.  Properly  made  soup-tablets  are  usually  of  a 
pale  brown  colour  and  transparent,  and  give  a perfectly  clear 
solution  in  water,  having  the  taste  of  fresh  beef-tea. 

Sham  Soup-Tablbts. 

These  consist  almost  entirely  of  gelatine,  and  their  nutritive 
value  is  very  small.  The  sjile  of  this  article  has  done  much 
harm  to  the  trade  in  the  legitimate  tablet,  which  really  is 
nutritious. 

To  make  so-called  soup-tablets  of  the  better  kind,  chopped 
calves’  feet  and  trotters  are  treated  as  above  described,  but  at  a 
boiling  heat  continued  for  several  hours,  which  converts  into 
gelatine  everything  capable  of  conversion  into  that  substance. 
The  liquid  is  coloured  with  burnt  sugar  before  moulding,  to  give 
the  colour  of  the  genuine  tablets.  To  cover  the  insipidity  of 
the  gelatine,  herbs  and  salt  are  added  before  the  solution  is 
filtered. 

These  products  are  not  so  absolutely  worthless  as  certain 
French  tablets,  Avhich  are  made  from  manufactured  gelatine 
and  not  directly  from  animal  products  of  any  kind.  These 
articles  contain  nothing  but  gelatine,  burnt  sugar,  and  herb 
extracts,  and  to  sell  them  as  soup-tablets  is  undoubtedly  a fraud. 

Soujvtablets  are  very  hygroscopic,  and  hence  very  apt  to  mould. 
They  must  therefore  be  kept  in  air-tight  cases. 
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MEAT-BISCUITS 

These  are  an  American  invention  very  suitable  for  shipping 
and  military  purposes.  A broth  is  made  as  directed  for 
genuine  soup-tablets,  and  evaporated  to  a third  of  its  bulk.  It 
is  then  mixed  with  flour  to  a paste,  which  is  moulded  and  baked 
to  a light  brown  colour. 

The  proportions  of  the  constituents  vary,  but  as  a rule  the 
flour  used  is  double  the  weight  of  the  meat  for  the  broth.  The 
biscuits  are  flavoured  with  spices  to  relieve  their  insipidity. 

Meat-biscuits  are  made  by  Calamand  of  Paris  by  boiling  1020 
lb.  of  joints  of  beef  with  100  gallons  of  water  for  four  hours. 
During  the  cooking  a bag  containing  400  lb.  of  vegetable.s, 
together  with  salt,  pepper,  etc.,  is  hung  in  the  broth.  After  the 
four  hours  the  bones  are  removed  and  the  meat  is  cut  up,  and 
the  boiling  is  then  continued  till  the  volume  is  down  to 
45  gallons.  180  oz.  of  sugar,  for  preserving  purposefs,  and 
2000  lb.  of  flour,  are  next  added,  and  the  paste  is  Anally 
moulded  and  baked  in  masses  weighing  about  120  lb.  each,  the 
percentage  composition  of  which  is  as  follows : — 


Dry  flour 76 '5 

Dry  meat 5 '8 

Fat . . 6 '3 

Dry' vegetables  . . . . . 2'8 

Spices  and  sugar 0 "9 

Water 7 '7 
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It  is  not  necessary  to  keep  closely  to  the  above  recipe  to  get  a 
product  as  good  as  Calamand’s.  The  proportions  of  from  25  to 
30  11).  of  meat  to  from  48  to  50  lb.  of  flour  give  equally 
excellent  results.  The  higher  the  percentage  of  meat,  the 
greater  the  nutritive  value  of  the  biscuit.  To  preserve  the 
huscuits  they  should  be  dijiped  hot  from  the  oven  in  a hot 
solution  of  .sugar  and  dextrine,  and  then  dried  at  a gentle  heat, 
so  as  to  give  them  a protective  coating. 

Corned  Beef. 

This  American  product  is  destined  to  take  an  important  place 
among  preserved  foods.  It  is  prepared  by  Appert’s  method. 
The  meat  is  freed  from  fat  and  cut  into  slices.  These  are  then 
packed  closely,  interstratified  with  a little  salt  into  cans  having 
a truncated  pyramidal  shape.  The  cooking  is  done  with  high- 
pressure  steam,  and  causes  the  slices  to  cohere  into  a solid  mass. 
The  taste  is  excellent  in  every  way,  and  the  article  could  be 
made  profitably  in  every  country  rich  in  oxen,  such  as  South 
Russia,  Roumania,  or  Hungary. 
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EXTRACT  OF  BEEF 


OR  the  sake  of  completeness  we  intend  to  describe  the 


preparation  of  this  product  briefly,  although  we  are  aware 
that  its  manufacture  in  Western  Europe  is  impossible  on  account 
of  the  price  of  the  meat.  It  cun  only  be  carried  oht  in  countries 
where  they  can  afford  to  slaughter  cattle  for  the  hide  and 
tallow,  i.e.  in  certain  parts  of  Australia  and  South  America. 
There  are  meat-extract  factories  at  Jlontevideo,  Texas,  and  at 
Fray  Bentos  in  Uruguay  (the  oldest  place  of  production),  and 
several  in  Australia. 

We  owe  the  introduction  of  this  product  and  the  erection 
of  the  first  factory,  which  is  at  Fray  Bentos,  to  Liebig. 

The  meat  from  the  cattle  of  the  grass  plains  of  the  pampas 
is  freed  from  bones  and  fat,  and  minced.  The  paste  is  mixed 
with  water  and  subjected  to  great  hydraulic  pressure.  The 
concentrated  solution  of  the  soluble  constituents  of  the  meat 
thus  obtained  is  at  once  boiled  to  coagulate  the  albumen.  The 
clear  liquid  is  then  evaporated  in  vacuum  pans,  till  the  mass  on 
cooling  has  the  well-known  semi-solid  consistency. 

When  prepared  in  this  way,  the  extract  contains  no  gelatine, 
and  makes  a perfectly  clear  solution  with  water.  The  absence 
of  gelatine  and  fat  makes  the  extract  so  unalterable,  that  a 
pot  of  it  can  be  left  for  as  long  as  desired  in  a damp  mouldy 
room  without  undergoing  change.  All  the  spores  Avhich  fall  on 
it  are  starved  to  death.  According  to  the  makers,  1 lb.  of 
extract  is  got  from  32  lb.  of  flesh. 
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THE  PRESERVATION  OF  VEGETABLE  FOODS 
IN  GENERAL 

HI']  processes  here  are  very  closely  allied  to  those  for  pre- 


serving meat.  All  the  processes  already  described  can  be 
employed  for  vegetable.s.  Vegetables,  like  flesh,  contain  carbon, 
hydrogen,  nitrogen,  and  oxygen,  and  sometimes,  although  more 
rarely  than  is  the  case  with  animal  food,  sulphur  as  well. 
Vegetables  also  contain  mineral  salts  and  water,  often  enormous 
amounts  of  the  latter.  Cucumbers  and  water-melons  may 
contain  as  much  as  99  per  cent,  of  water. 

The  chief  carbohydrate  in  vegetable  matter  is  cellulose,  which 
occurs  in  all  young  plants,  and  is  the  chief  constituent  of  wood. 
It  forms  the’basis  of  vegetable  tissue,  as  fibrin  does  that  of  fle.sh. 
Cellulose  (of  which  cotton  affords  an  example  in  a nearly  pure 
state)  is  an  extremely  permanent  substance.  Rolls  of  papyrus 
are  often  still  in  good  condition  although  thousands  of  years 
old. 

Many  other  carbohydrates  occur  in  plants,  besides  cellulose. 
The  chief  of  these  are  the  various  sugars,  gums,  and  vegetable 
gelatine,  ethereal  oils,  resins,  many  colouring  matters,  and  the 
vegetable  acids,  such  as  tartaric,  malic,  benzoic,  and  tannic. 
These  non-nitrogenous  bodies  in  plants  far  exceed  the  nitro- 
genous compounds  in  quantity,  whereas  the  contrary  is  the  case 
in  animal  matter. 

Nevertheless,  nitrogenous  bodies  occur  in  every  part  of  a 
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plant,  and  especially  in  the  seed,  where  they  serve  to  nourish 
the  embryo.  They  have  a close  resemblance  in  their  properties 
to  what  in  flesh  we  call  the  albuminoids.  Like  these  they 
coagulate  on  heating,  and  like  them  they  are  very  prrtrescible. 
They  are  fewer  in  number  than  the  animal  albuminoids,  and 
the  chief  of  them  are  gluten  and  vegetable  casein. 

Gluten,  starch,  and  salts,  especially  phosphates,  constitute  the 
largest  part  of  flour.  Pure  gluten  is  a pale  brown  viscid  mass, 
which  readily  putrefies.  Vegetable  casein  is  especially  abundant 
in  the  various  leguminous  seeds,  and  gives  beans  and  peas  their 
high  nutritive  value.  Like  milk  casein  it  is  precipitated  from 
solution  by  acids. 

Together  with  these  important  bodies  we  find  in  many  plants, 
such  as  tea,  coffee,  pepper,  etc.,  special  nitrogenous  bodies  called 
alkaloids.  These  are  more  or  less  poisonous,  and  are  not  foods 
in  the  proper  sense  of  the  term.  Their  special  action  on  the 
nerves,  however,  endows  them  with  so  much  importance,  that  it 
can  be  said  without  exaggeration  that  modern  civilisation  could 
not  exist  without  them. 

In  general,  vegetable  foods  contain  constituents  more  stable 
than  any  which  occur  in  animal  tissue.  Hence  vegetable  foods 
are  easier  to  preserve  than  meat.  Again,  vegetable  foods  usually 
contain  less  water  than  animal  foods.  The  reverse  is  the  case 
in  fresh  fruit  and  certain  vegetables,  but,  on  the  other  hand, 
corn  and  seed  fruits  eontain  less  than  meat.  This,  again,  makes 
preservation  more  easy,  and  in  many  cases  mere  drying  is  a 
sufficient  preservative  process. 

At  the  present  day,  a combination  of  the  tastes  of  sugar  and 
of  meat  is  not  favoured,  so  that  sirgar  is  rarely  used  for  the  pre- 
servation of  meat  or  eggs.  With  vegetables,  however,  the  case 
is  entirely  different.  IMany  of  them  naturally  contain  large 
amounts  of  sugar,  and  in  any  case  sugar  forms  an  excellent 
preservative  for  all  vegetables.  Alcohol,  which  cannot  be 
used  at  all  for  meat,  and  acetic  acid,  which  is  only  applicable 
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to  a few  kinds  of  flesh,  are  also  much  used  for  preserving 
vegetables. 

The  Preheuvation  of  Green  Vegetables. 

These  vegetables  are  a very  important  part  of  our  daily  food, 
and  can  only  be  obtained  fresh  at  certain  .seasons  of  the  year. 
We  are  well  aware  that  they  caji  be  grown  in  greenhouses  at 
any  time,  but  we  know  equally  well  that  forcing  house  green- 
stuff has  little  more  than  the  appearance  of  the  real  thing.  It 
has,  as  a rule,  none  of  the  characteristic  taste  or  dietetic  ])ro- 
perties  of  that  gi'own  in  the  open,  for  the  artificial  heat  is 
unable  to  produce  the  necessary  substances.  Hence  it  is  of  great 
importance  to  inhabitants  of  northern  countries  to  have  methods 
for  preserving  vegetables  in  an  unchanged  state  for  considerable 
periods.  These  processes  consist  in  a great  degree  of  drying 
and  compressing  the  vegetable  matter. 
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COMPRESSING  GREEN  VEGETABLES 

rpiIIS  is  done  by  abstracting  a certain  amount  of  water  by 
heat  and  then  subjecting  the  vegetables  to  hydraulic 
pressure. 

All  green  vegetables  can  be  preserved  in  this  way.  The  best 
plants  are  chosen,  and  carefully  washed  and  freed  from  woody 
parts  as  when  required  for  immediate  consumption.  They  are 
then  dried  in  a current  of  warm  air.  In  Masson’s  original 
process  the  temperature  of  this  air  was  about  48°  C.,  but 
our  experience  shows  that  60°  is  a much  better  temperature,  not 
so  much  because  it  accelerates  the  drying,  but  because  it  is 
high  enough  to  kill  the  ferment  spores  in  the  vegetables,  and 
also  facilitates  preservation  by  coagulating  the  vegetable- 
albumen. 

The  vegetables  are  spread  out  in  the  drying-room,  either'  on 
wicker-work  or  on  perforated  plates.  The  draught  through  the 
room  can  be  obtained  either  with  a fan  or  by  means  of  a high 
chimney.  To  enable  the  work  to  go  on  uninterruptedly  as  long 
as  fresh  vegetables  are  available,  it  is  convenient  to  have  two 
drying-rooms,  one  to  be  in  use  while  the  other  is  being  filled  or 
emptied.  In  very  large  factories,  four  are  kept  always  going. 
The  hot  air  can  be  turned  from  one  room  to  the  other  by  means 
of  a valve.  To  keep  up  the  temperature  to  the  proper  degree, 
the  shelves  sliould  be  as  numerous  as  possible,  so  as  to  get  the 
maximum  amount  of  vegetables  into  the  minimum  amount  of 


100  The  Manufacture  of  Preserved  Foods 


space.  Tlie  best,  cheapest,  and  strongest  slielves  are  made  of 
a trellis-work  of  planed  laths,  covered  over  with  a thin  netting. 
The  size  of  the  meshes  of  this  net  is  proportionate  to  that  of 
the  vegetables  to  be  dried.  Many  kinds  of  shelves  either  take 
up  too  much  room  or  are  of  insufficient  strength. 

When  a fan  is  not  used,  the  drying-room  is  supplied  with 
hot  air  from  a coke  oven.  This  is  jacketed,  so  that  air  is 
heated  in  passing  through  the  jacket,  and  passes  thence  by  two 
pipes  into  the  drying-room.  The  outlet  pipe  passes  from  the 
ceiling  of  the  drying-room  to  the  chimney,  which  creates  the 
necessary  draught.  Thus  the  products  of  combustion  from  the 
oven  do  not  enter  the  drying-room.  The  openings  through 
which  the  hot  air  passes  into  the  drying-room  slioidd  be  clo,sed 
with  a fixed  perforated  plate,  over  which  a rotatable  perforated 
plate  is  arranged,  in  such  a way  that  the  ingre.ss  of  the  air  may 
be  regulated  or  entirely  .shut  off  by  moving  the  upper  plate. 
The  outlet  pipe  should  have  a similar  arrangement. 

A thermometer  must  be  hung  up  in  the  drying-room,  about 
half-way  between  the  floor  and  the  ceiling,  in  such  a position 
that  the  temperature  can  be  seen  through  a glass  Avindow  in 
the  door. 

A very  good  drying- room  is  repre.sented  in  Fig.  15.  The 
oven  II  stands  in  the  cellar  K,  and  delivers  the  hot  air  through 
an  opening  0 into  the  drying-room  T.  The  outlet  at  S is 
provided  Avith  a damper.  The  air  shoidd  be  sent  in  very 
hot  at  first,  say  at  100°  C.,  Avith  the  entering  openings,  full 
open,  and  the  exit  half-closed.  A full  supply  of  heat  is 
necessary  at  first  to  get  the  temperature  quickly  up  to  60° 
When  this  has  been  reached,  the  supply  of  hot  air  is  lessened 
so  as  to  maintain  Avithout  exceeding  it.  On  the  average,  tAventy- 
four  hours  in  the  drying-room  dries  the  A'egetables  enough,  but 
the  time  nece-ssarily  varies  a good  deal  Avith  different  vegetables. 

It  is  unnecessary  for  preservation  to  remove  all  the  Avater. 
Complete  drying,  moreover,  Avastes  time  and  fuel,  and  prevents 
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any  satisfactory  pressing  afterwards.  If  too  dry  the  vegetables 
go  to  powder  in  the  press,  wliicli  is  very  undesirable. 

When  the  vegetables  have  shrunk  a great  deal,  but  are  not 
yet  brittle,  the  desired  point  has  been  reached,  and  they  go  to 
the  press,  when  they  have  lost  from  80  to  90  per  cent,  of  their 


Fig.  15. 


weight.  In  the  press  the  dried  vegetables  are  piled  up  in  a 
mass,  separated  into  layers  of  convenient  thickness  by  iron 
plates.  The  thickness  between  the  plates  should  be  such  that 
after  the  operation  of  the  press  the  la3'ers  of  vegetable  are  about 
half  an  inch  thick.  They  are  divided  into  equal  portions, 
either  during  the  pressing  by  edges  projecting  from  the  iron 
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plates,  wliich  make  tlie  vegetable  cake  thinner  along  certain 
lines,  so  that  it  can  be  easily  broken  up  into  portions  after 
leaving  the  press  ; or  the  press-oake  is  divided  by  stamps  after 
it  leaves  the  press.  In  either  case  the  portions  are  sui)posed  to 
furnish  a meal  for  one  person,  and  weigh  about  one  ounce. 

For  transport  the  cakes  are  packed  in  boxes,  for  retail  sale 
each  is  wrapped  in  paper  bearing  directions  for  use. 

To  use  the  {)ortion.s,  they  are  put  in  hot  water.  When  the 
vegetable  has  expanded,  it  is  cooked  a.s  if  fresh,  but  takes  rather 
longer  than  ordinary  vegetables,  as  the  cells  have  become  more 
or  le.ss  ini})ervious. 

The  above  process  has  been  objected  to,  on  the  ground  that 
the  vegetables  after  a time  have  a hay  like  taste  when  cooked. 
Our  experience  shows  that  this  trouble  can  only  arise  through 
an  insufheient  teni])erature  being  used  in  the  drying-room, 
whereby  vegetable-albumen  is  left  uncoagulated.  It  is  to 
changes  in  this  uncoagulated  albumen  through  the  action  of 
chemical  ferments  that  the  hay  taste  is  due,  and  it  is  never 
noticeable  if  all  the  albumen  has  been  coagulated. 

Compressed  vegetables  must  be  kept  dry,  or  they  will  very 
(piickly  become  mouldy. 

A very  excellent  plan  for  preserving  vegetables  is  by  cooking 
the  vegetables  with  high-pressure  steam,  and  then  drying  them 
with  hot  air.  A steam  chamber  must  be  provided,  tbrough 
which  first  the  steam  and  then  the  hot  air  is  passed. 
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PRESERVATION  OF  VEGETABLES  BY 
APPERT’S  METHOD 

For  the  more  expensive  sorts  of  vegetables,  snch  as  asparagus, 
green  peas,  etc.,  the  Appert  process  is  used  exactly  as 
described  for  meat.  Glass  vessels  are  generally  used  of  the 


Fra.  16. 

form  shown  in  Fig.  16.  The  vegetables  are  first  cleaned  and 

trimmed,  and  are  then  covered  with  water  in  the  vessels,  with 
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or  without  a little  salt.  Sticks  of  asparagus,  or  whole  beans, 
are  stood  on  end.  The  vessels  are  now  lightly  corked  and 
boiled  in  a hath  of  concentrated  brine,  in  which  they  are  stood 
upright  as  fully  immersed  as  possible.  The  bath  is  lieated  very 
slowly,  to  avoid  cracking  the  glass.  It  ought  to  take  about  two 
hours  to  bring  the  temperature  to  100°  C.  The  brine  is 
then  brought  to  the  boil,  whereupon  the  contents  of  the  glasses 
will  also  boil.  After  they  have  been  boiled  for  about  ten 
minutes,  the  bath  is  allowetl  to  cool  to  about  60°  C.,  and 
the  corks  are  driven  tightly  in.  Fused  paralfin  is  then  poured 
over  them  ; and  when  the  bath  is  quite  cold,  the  glasses  are 
taken  out.  The  vegetables  will  tlien  keep  for  as  long  as  the 
vessels  are  unopened,  for  all  ferments  in  them  have  been 
destroyed,  and  the  parallined  cork  prevents  any  more  from 
getting  access  to  them.  The  ])ara(lin  on  the  cork  should  come 
flush  with  the  edge  of  the  jar,  and  should  be  tied  over 
with  vegetable  ])archinent,  to  prevent  it  from  cracking  and 
flaking  off.  The  top  of  the  cork  should  be  rough,  that  it 
may  adhere  better  to  the  paraflin. 


Mixed  Pickles. 

This  product,  of  English  origin,  has  had  a great  success  as 
an  adjunct  to  meat.  Tt  is  made  from  carefully  chosen 
glierkins,  green  peas,  young  bean-pods,  young  onions,  young 
maize-corns  about  2 to  2^  inches  long,  and  slices  of  carrot, 
together  with  pepper  and  other  spices,  preserved  in  not 
too  strong  salted  vinegar.  If  the  vinegar  is  too  strong, 

the  vegetables  will  shrivel  up,  from  the  abstraction  of 
water  from  them  by  the  acetic  acid.  The  constitution  of 
the  mixt^e  prevents  the  use  of  metal  cans,  which  the 
vinegar  would  attack,  and  necessitates  the  employment  of 
glass  or  earthenware.  'jjf 

The  pickles  are  usually  made  by  the  Appert  process,  but  as 
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it  is  not  necessary  to  cook  the  vegetables,  an  exposure  to  a 
temperature  of  from  80°  to  90°  for  two  or  three  hours,  wliich 
will  sterilise  them,  is  enough.  The  taste  is  piquant,  but  not 
too  sharp,  ami  the  pickles  are  excellent  on  hoard  ship  for  pre- 
venting scurvy. 
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TH?:  PEESERVATION  OF  FRUIT 
RUITS  are  presorved  in  very  different  ways.  Tliey  may  be 


dried  whole  or  in  pieces.  Tliey  may  be  preserved  in 
vinegar,  synip,  alcohol,  or  glycerine,  or  by  simple  storage, 
according  to  certain  definite  rules.  This  last  method  will  not, 
however,  preserve  fruit  for  more  than  a few  months.  Figs, 
peaches,  and  apricots  can  hardly  be  kept  fresh  for  more  than 
two  or  three  weeks.  The  only  fruits  that  can  be  stored  for 
lengthened  periods  are  those  comparatively  poor  in  water  and 
having  a strong  protecting  skin,  e.g.  apples  and  pears. 

For  preserving  fruit  on  a large  scale  there  are  two  proce.sses 
of  very  great  importance  : storage  and  drying.  The  first  is  an 
e.xtremely  profitable  business  in  or  near  large  towns.  The 
second  is  to  be  preferred  in  agricultural  districts,  where  the 
fresh  fruit  is  of  small  value.  -The  fruit  can  then  be  sold  for 
consumiition  elsewhere.  Neither  process  is  so  easy  as  would  at 
first  appear.  Even  dried  fruit  is  expected  to  retain  its  taste, 
colour,  and  aroma  to  a great  extent.  The  full  retention  of  the 
characters  of  the  fruit  is  possible  with  stored  fruit  only. 
Hence  the  storage  method  of  preservation  is  always  to  be 
adopted  whenever  possible. 
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PRESERVATION  OF  FRUIT  BY  STORAGE 
UIE  first  essential  is  that  the  frnit  to  he  preserved  must  be 


in  perfect  condition.  Every  frnit  must  be  carefully 
inspected,  and  the  least  wound  or  sign  of  unsoundness  must 
at  once  cause  its  rejection.  Unsound  dark  spots  are  certain  to 
be  already  inhabited  by  mould,  which  will  soon  in  store  spread 
over  the  whole  stock  of  fruit.  Wounds  also  afford  free  access 
to  spores. 

Fruit  must  he  stored  according  to  the  character  of  its  skin. 
Only  hard  fruit,  such  as  winter  pears,  may  be  laid  direct  on  a 
hard  shelf.  If  soft  fruit  is  so  "laid,  its  own  weight  will  in  time 
break  the  skin.  Cotton  is  often  used  to  lay  fruit  on,  but  we 
have  found  that  paper-cuttings  are  not  only  much  cheaper  but 
more  elastic.  The  cuttings  made  by  the  bookbinder  in  trim- 
ming books  are  as  good  a material  as  can  be  used  for  the  purpose. 
The  paper-cuttings  should,  however,  be  sterilised  before  use,  to 
prevent  them  from  bringing  ferments  into  contact  with  the 
fruit.  This  may  be  done  by  dipping  them  in  boilmg  solution 
of  alum,  and  then  draining  and  drying  them.  Ahrm  is  thus 
left  in  the  paper,  and  no  ferment  will  ever  be  able  to  develop 
upon  it.  The  paper  will  also  prevent  any  fruit-juice  that,  in 
spite  of  every  precaution,  may  get  squeezed  out,  from  moulding. 
It  is  very  desirable  to  paint  the  whole  of  the  interior  of  the 
storeroom,  shelves  and  all,  with  the  alum  solution.  The  alum 
should  be  applied  hot,  and  a second  coat  when  the  first  is  dry 
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shmilil  lx*  given.  Tlie  host  flooring  for  the  room  is  a.splialt  or 
eement.  Tlic  room  should  he  kept  dark,  and  the  windows 
should  hav'e  double  sashes.  The  temperature  of  the  room 
should  be.  a uniform  and  very  low  one,  but  always  slightly 
above  the  freezing  point  of  water.  Too  high  a temperature 
favours  decomposition,  and  the  fruit  is  spoiled  if  it  gets  frozen, 
by  the  bursting  of  the  tissues.  The  temperature  should  be 
kept,  however,  as  near  the  freezing  i)oint  as  possible ; 8°  C. 
must  be  regarded  as  the  highest  point  aiiowable  under  any 
circumstances.  Too  much  Avarmth,  besides  favouring  decom- 
position, partially  dries  and  shrivels  the  fruit  and  spoils  its 
appearance.  The  room  is  cooled  with  ice  in  the  summer. 
Recephicles  for  the  ico  are  jirovided  again.st  the  walls  near  the 
ceiling.  The  walls  of  the  storeroom  should  be  thick  and  dry, 
and  its  ex[)0sure  should  be  northerly.  It  should  not  open 
direct  into  the  open  air,  but  should  have  a vestibule  between 
its  door  and  the  outer  door.  The  space  between  the  double 
sashes  should  be  filled  with  sawdust,  leaving  a small  sjjace  to 
admit  light,  and  the  windows  should  be  ju'ovided  with  heavy 
shutters.  Two  ai)ertures  must-be  provided  for  ventilation,  one 
near  the  floor  the  other  near  the  ceiling.  Iloth  .should  be  pro- 
vided with  dampers.  Two  thermometers  must  also  be  kept  in 
the  room,  one  near  the  floor  the  other  near  the  ceiling. 

Eefore  the  room  is  stocked,  enough  .sulphur  should  be  burnt 
in  it  to  create  just  a slight  smell,  and  that  operation  should  be 
repeated  once  a fortnight,  after  .putting  in  the  fruit,  .so  as  to 
kill  any  incipient  mouldiness  that  may  have  formed.  The 
fruit  must  be  carefully  examined  from  time  to  time.  Any 
mouldy  specimens  that  may  be  found  must  be  at  once  removed, 
and  some  sulphur  burnt  to  destroy  the  spores  floating  in  the  air. 

The  fruits  are  simply  placed  on  the  paper-.shavings  in  such 
a way  that  no  two  of  them  are  in  contact. 

Fruit  must  never  be  stored  too  ripe,  and  it  must  be  picked 
from  the  tree. 
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If  the  fruit  can  be  wiped  before  being  laid  on  the  shelf,  that 
should  he  carefully  done  with  a clean  flannel,  but  the  process  is 
inadmissible  with  downy  fruits  like  peaches,  or  waxy  ones  like 
plums.  The  wiping  is  useful  to  remove  spores  and  the  eggs  of 
insects. 

Cherries,  plums,  and  flgs  are  best  preserved  with  the  stalks. 
l\'’ith  bunches  of  grapes,  the  cut  end  of  the  stalk  is  best  dipped 
in  shellac  varnish,  to  prevent  water  from  evaporating  from  it 
and  causing  the  grapes  to  shrivel.  The  bunches  should  be 
hung  up  and  not  laid  down. 

When  in  the  autumn  the  nights  are  cold  but  the  days  are 
still  warm,  the  ventilators  .are  opened  at  night  to  allow  the 
warmer  .air  in  the  room  to  be  replaced  by  air  from  outside,  and 
kept  shut  during  the  day.  The  ventil.ators  should,  however, 
never  he  opened  in  wet  or  misty  weather,  or  the  air  in  the  room 
will  become  too  damp.  If  in  the  winter  there  is  fear  of  the 
fruit  freezing,  a barge  flower-pot  filled  with  red-hot  coals  is  put 
on  the  floor,  and  the  thermometers  are  carefully  watched. 

In  the  manner  and  with  the  precautions  above  described, 
even  such  delicate  fruits  as  peaches  and  figs  may  he  kept 
without  the  least  change  for  many  months,  and  the  profits  of 
the  undertaking,  if  carried  out  in  or  near  a large  town,  are  very 
great. 

For  preservmg  fruits  by  storage  for  very  long  periods,  salicylic 
acid  is  most  useful,  especially  for  grapes,  peaches,  apricots, 
and  other  very  susceptible  kinds.  A I per  cent,  solution  of 
the  acid  is  made  in  pure  90  per  cent,  alcohol,  and  the  fruits 
.are  dipped  in  this  for  a moment,  allowed  to  dry,  and  then 
stored  at  once.  The  evaporation  of  the  alcohol  leaves  on  the 
skin  of  the  fruit  a coating  of  salicylic  acid,  perceptible  neither 
to  the  eye  nor  to  the  taste,  but  which  is  nevertheless  an 
eflectual  harrier  to  the  access  of  ferment  spores.  Many  thin- 
skinned  fruits,  however,  are  turned  dark  brown  by  this  treat- 
ment, which  cannot  therefore  he  applied  to  them. 
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If  Avc  perceive  the  skins  of  the  stored  fruit  wrinkling, 
which  happens  most  readily  in  thin-skinned  ])lunis,  it  is  a 
sign  that  the  air  of  the  room  has  become  too  dry,  and  dishes 
of  fresh  water  are  set  about  on  the  floor. 

There  are  many  other  ways  of  preserving  fruit  without 
drying  it,  hut  none  give  the  excellent  results  above  described. 
We  shall  therefore  merely  describe  them  briefly,  and  for  the 
sake  of  completeness. 

Apples,  pears,  and  lemons  can  be  kept  well  for  long  periods 
packed  in  charcoal  powder  or  in  slaked  lime.  The  fruit  and 
the  powder  are  packed  in  a box  in  alternate  layers,  the  bottom 
and  top  layer  both  being  of  the  powder,  and  the  spaces  between 
the  fruits  being  filled  with  it.  If  lime  is  used,  it  should  first  be 
sprinkled  with  a little  dilute  carbolic  acid.  Another  way  is  to 
di])  the  fruit  into  fused  paraffin  for  a second,  and  then  to  keep 
it  hung  up  till  the  paraffin  has  set.  The  temperature  of  the 
paraffin  is  a matter  of  great  importance,  and  should  be  between 
62°  and  66°  C.  Cooler  it  will  not  kill  the  spores,  and  hotter 
it  will  spoil  the  look  of  the  fruit.  It  must,  of  course,  be  per- 
fectly pure  and  odourless. 
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THE  PRESERVATION  OF  FRUIT  BY  DRYING 
RUITS  whicli  are  very  rich  in  sugar,  such  as  figs,  dates. 


and  grapes,  can  easily  be  air-dried  to  a state  in  whicli  they 
will  keep  perfectly  for  very  long  periods.  For  example,  figs  in 
Southern  Fiurope  are  sulphured  and  dried  in  the  sun.  When 
they  have  lost  about  two-lifths  of  their  weight,  they  are  gently 
flattened  and  packed  in  boxes  with  laurel  leaves,  or  in  casks,  or 
are  strung  on  threads.  The  best  figs  are  packed  in  the  first  way. 
The  inside  of  the  fruit  is  then  full  of  thick  syrup,  and  sugar 
crystallises  on  the  outside.  The  preservative  action  is  of  course 
due  to  the  sugar,  which  will  keep  them  for  years. 


This  important  industry  has  not  received  the  attention  it 
deserves  in  Germany,  but  in  Greece  and  Spain  it  is  one  of  great 
magnitude.  The  famous  iMalaga  raisins  are  got  by  allowing 
the  bunches  of  grapes  to  dry  in  the  air.  They  are  dipped  for 
an  instant  in  boiling  water  to  sterilise  them,  and  then  dried  on 
straw  in  the  sun.  When  the  grapes  have  shrunk  to  a third  or 
a half  of  their  original  volume  (the  richer  they  are  in  sugar 
the  less  drying  they  need),  the  best  are  packed  in  the  original 
bunches,  but  the  inferior  raisins  are  plucked  from  the  stalks 
before  packing. 

In  Spain  they  dip  the  bunches  into  a boiling  lye  of  wood 
ashes  on  which  a little  oil  is  floating.  They  are  dipped  and 
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removed  as  quickly  as  possible,  and  the  trace  of  oil  which  ad- 
heres to  them  gives  a characteristic  lustre. 

In  our  Northern  countries  we  can  rarely  dry  grapes  in  the 
sun.  A drying-room  must  be  used,  in  which  a temperature 
of  40°  C.  is  enough.  Raisin  - manufacture  can  be  strongly 
recommended  to  countries  with  an  over-production  of  wine,  such 
as  Hungary  and  the  Southern  Steiermark. 
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DRYING  FRUIT  BY  ARTIFICIAL  HEAT 

rpiIIS  can  be  done  eitlier  -with  tlie  fruit  whole  or  after  it  has 
1 been  cut  up.  Tlio  drying,  too,  may  bo  gentle,  or  at  high 
enough  temperatures  to  cook  the  fruit  as  well  as  dry  it. 

iSiJin.E  Drying  with  Warm  Air. 

This  process,  which  iinfortunatelj"  is  not  yet  much  practised. 


Fia.  17. 


gives  a most  praiseworthy  product  in  the  matters  of  durability 
and  retention  of  the  natural  taste. 

The  fruit  is  dried  on  frames  in  a drying-room  or  in  a cup- 
board, such  as  is  shown  in  Fig.  17,  which  is  arranged  to  receive 
8 
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liot  air  from  the  jacket  of  a jacketed  oven  0.  Tlie  liot  air 
enters  the  ilrying  chamber  by  the  pipe  R.  Tlie  slielves  are  so 
arranged  tliat  the  liot  air  has  to  pass  over  eacli  one  on  its  way 
to  the  outlet  at  S,  where  it  joins  the  combustion  gases  from  tlie 
stove,  wliicli  make  tlie  draught.  The  current  through  the 
drjnng-room  is  regulated  by  a damper  at  S.  As  the  fruit  dries 
hrst  on  the  bottom  shelves,  the  shelves  are  slung  by  chains,  so 
that  when  the  bottom  .shelf  is  removed  the  whole  set  can  be 
pulled  down,  and  the  refilled  shelf  put  on  the  top.  Thus  the 
Avork  of  removing  and  replacing  shelves  goes  on  continuously, 
and  the  drying  is  very  rajiid,  with  a small  consumption  of  fuel. 

Fine  fruits  are  usually  peeled  and  cut  up  before  drying.  This 
is  done  with  apples  and  pear.s,  for  exani|)le,  the  core  being  first 
removed  with  a hollow  punch.  No  steel  must,  however,  be 
used  for  cutting  or  coring  the  fruit,  as  the  traces  of  iron  -which 
dissolve  give  the  fruit  a black  ap|)carance  after  drying  The 
thermometer  of  the  drying-room  must  not  rise  above  50°  C. 
The  temperature  should  be  raiseil  slowly  at  first,  with  the 
damper  nearly  closed.  The  steam  coming  from  the  fruit  then 
warms  them  all  equally.  If  the  damper  is  then  opened  wide 
this  steam  escapes,  and  the  hot  air,  which  takes  its  place  rapidly, 
brings  the  fruit  to  the  proper  point.  The  process  is  finished 
when  the  percentage  of  water  in  the  fruit  is  down  to  about  12 
per  cent. ; but  fruit  which  is  dried  without  peeling,  e.g.  plums, 
pears,  and  apples,  can  have  still  more  water  left  in  them. 

If  care  is  not  taken  to  heat  the  fruit  gradually  at  fir.st,  the 
sudden  production  of  steam  may  burst  the  cells,  and  cause  the 
juice  to  extravasate.  If  plums  are  to  be  put  upon  the  market 
without  stones,  they  are  kept  first  at  a temperature  between 
:10°  and  35°  C.,  until  they  have  completely  shrivelled.  If 
then  the  plum  is  slowly  pressed  at  one  end,  the  stone  will  issue 
from  the  opposite  end,  and  on  further  drying  the  aperture 
which  it  made  in  coming  out  will  close  completely. 

If  plums  or  peaches  arc  to  be  dried  without  their  skins,  they 
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are  plunged  for  a few  seconds  in  boiling  water.  The  skin  can 
then  be  easily  removed  by  the  fingers. 

When  the  fruit  leaves  the  drying  chamber,  it  is  cooled  as 
quickly  as  may  be,  as  experience  has  shown  that  they  then 
retain  a good  lustre  ; while  slowly  cooled  fruit  shrivels  and  has 
an  unattractive  appearance.  The  best  means  of  securing  this 
object  is  to  plunge  the  still  hot  fruit  into  a not  too  concentrated 
solution  of  sugar.  This  not  only  cools  it  rapidly,  but  gives  it 
an  appearance  as  if  it  had  been  varnished,  by  the  formation, 
when  the  fruit  has  dried,  of  a thin  external  coat  of  sugar. 
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ROASTING  FRUIT 

rpill']  foregoiiif;  method  of  drying  fruit,  although  it  is  the  only 
1 one  to  be  recommended,  is  only  scantily  practised.  In 
most  places  people  are  not  content  with  driving  off  just  so  much 
water  as  is  necessary  for  the  jireservation  of  the  fruit,  hut 
actually  roast  it  to  hard  shrivelled  masses.  Smyrna  plums,  for 
example,  are  particularly  fine,  hut  we  rarely  get  them  in  a .state 
which  creates  any  snsjncion  of  what  they  are  in  a fresh  state. 
They  come  upon  our  market  as  hard  black  ma.sse.s,  which  are 
scarcely  edible  until  boiled.  When  this  is  done,  they  impart 
a bitter  ta.ste  and  a dark  brown  colour  to  the  water.  The  sugar 
of  the  fruit  has  been  caramelised  by  the  high  temperature  to 
which  the  fruit  has  been  subjected,  and  the  caramel  imparts  its 
characteristic  burnt  and  hitter  taste.  This  completely  conceals 
whatever  may  be  left  of  the  original  taste  of  the  fruit.  The 
same  taste  is  often  noticeable  in  pears,  which  are  then  generally 
BO  hard  that  they  require  hours  of  boiling  to  make  them  eatable. 

The  roasting  process  is  often  carried  out  in  an  ordinary 
baker’s  oven,  the  fruit  being  treated  exactly  as  if  it  were  bread. 
In  other  places  a special  room  is  used.  In  this  the  fruit  is 
exposed  on  shelves  in  trays  of  wood  (or,  better,  of  iron,  as  metal 
has  greater  conducting  power  than  wood).  The  floor  of  the 
roonris  of  iron  plates,  and  the  flues  of  the  heating  apparatus 
run  just  under  it.  The  floor  is  made  so  hot  that  any  fruit 
placed  on  it  would  be  actually  burnt,  and  the  hot  air  rising 

^ 1 1fi 


Roasting  Fruit 


117 


from  it  circulates  among  the  trays  of  fruit.  There  are  openings 
in  the  ceiling  for  the  escape  of  the  steam  from  the  fruit. 

In  such  a room  uniform  heating  is  impossible,  as  the  lower 
slielves  must  get  much  more  heat  than  the  upper  ones,  although 
attempts  are  often  made  to  equalise  matters  by  placing  the 
largest  fruits  on  the  bottom  shelves,  and  the  small  fruits  and 
the  pieces  of  those  which  have  been  cut  up  on  the  higher 
shelves. 

The  smell  from  such  a room  is  perceptible  at  a considerable 
distance,  and  this  is  never  the  case  with  a proper  drying-room. 
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THK  PRESEKVATION  OF  FRUIT  WITH  SUGAR 

Fruits  can  be  preserved  in  several  ways  by  means  of  sugar. 

Tliey  may  be  packed  in  finely  poAvdered  sugar  or  candied, 
i.e.  invested  Avith  a sugar  crust.  Another  Avay  is  to  keep  the 
fruit  in  syrup  strong  enough  to  prevent  the  development  of 
ferments. 

The  method  of  packing  in  poAvdered  sugar  is  a little-knoAvn 
method  Avell  Avorthy  of  much  more  attention.  The  fruit  is 
interstratified  Avith  the  sugar,  taking  care  that  both  the  top 
and  bottom  layer  is  of  sugar,  and  that  sugar  separates  each 
fruit  from  all  the  rest  in  the  same  layer.  In  the  use  of  this 
method  the  presence  of  a fcAv  damaged  fruits  does  no  harm,  for 
the  juice  that  oozes  out  makes  a concentrated  syrup  Avith  the 
sugar  that  cannot  ferment. 

Coating  Fruits  avith  Sugar. 

This  process,  although  simple  in  the  main,  requires  a good 
deal  of  skill  Avith  very  juicy  fruits  to  avoid  injuring  them. 

For  comparatively  dry  fruits,  such  as  apples,  pears,  and 
orange  or  lemon  peel,  Avhole  or  in  piece.s,  Ave  proceed  as  follows  : 
— We  take  a Aveight  of  sugar  equal  to  that  of  the  fruit  and  heat 
it  in  a shalloAV  dish  on  a Avater-bath  to  about  80°  C.  We  then 
add  a little  Avater  to  the  sugar  and  stir,  so  as  gradually  to 
bring  it  into  solution.  It  is  essential,  by  long  and  diligent 
stirring,  to  get  as  concentrated  a syrup  as  possible.  Into  this 
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the  fruits  are  dipped  separately,  drained  a little,  and  then  laid 
on  glass  or  other  very  smooth  shelves.  The  hot  syrup  kills 
all  the  ferments  and  covers  the  fruit  with  a protective  coating. 
Only  sufficient  sugar  for  immediate  use  should  be  heated,  as 
prolonged  heating  converts  the  sugar  into  the  uncrystalUsable 
form.  This  is  hygroscopic  and  makes  the  fruit  sticky,  so  that 
when  packed  it  forms  huge  lumps,  Avhich  are  hard  to  divide 
without  breaking  the  fruit.  With  very  juicy  fruits,  such  as 
peaches  and  plums,  the  process  should  be  as  follows ; — The 
fruit  is  dipped  in  concentrated  syrup  at  a temperature  not 
exceeding  50°  C.,  and  is  heated  very  slowly  in  it  to  80°. 
The  fruit  is  then  removed  and  dried  in  a current  of  warm  air. 
The  reason  of  this  variation  of  the  process  is  that  if  the 
juicy  fruit  were  dipped  into  syrup  at  80°  the  great  and 
sudden  change  of  temperature  would  burst  the  skin  and  spoil 
the.  fruit.  The  drying  in  warm  air  gives  the  lustre  which 
properly  sugared  fruit  should  have. 

PnESERVATION  OF  FrUIT  IN  SyRUP. 

To  preserve  fruit  in  syrup,  perfect  fruits  are  peeled  and 
cored  when  desirable.  Plums  must  always  have  the  stone 
removed.  Peaches  and  apricots  should  be  cut  in  halves  and 
stoned.  Wide-mouthed  glass  vessels  are  generally  used,  and 
these  should  be  first  scalded  out.  The  fruit  is  put  in,  and 
the  glasses  are  then  stood  in  Avater  of  about  40°  to  60°  C. 
Concentrated  syriqi  of  the  same  temperature  is  then  poured 
in,  taking  care  to  allow  no  sugar  to  drip  on  the  mouth  of  the 
vessel.  Damp  parchment  paper  is  then  stretched  over  the 
mouth,  and  the  Avater  outside  is  brought  to  the  boil.  The 
glasses  are  left  in  the  boiling  water  from  tiventy  to  eighty 
minutes,  according  to  their  size,  so  that  they  may  be  heated 
through  and  all  ferments  in  them  killed.  The  glasses  are 
then  removed  and  tied  down  Avhile  still  hot.  Very  delicate 
and  aromatic  fruits,  such  as  straAvberries  and  raspberries. 
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sliould  always  be  put  into  small  glasses,  because  these  require 
only  a short  heating,  which  does  not  dissipate  much  of  the 
aroma. 

We  wish  to  remark  specially  that  although  many  people 
consider  boiling  the  fruit  in  the  syrup  an  essential  condition 
of  successful  preservation,  such  boiling  is  not  only  absolutely 
unnecessary,  but  is  in  fact  injurious,  as  the  temperature  of  the 
boiling  syrup  is  very  high  and  shrivels  the  fruit,  quite  spoiling 
its  appearance.  ^Moreover,  the  skins  become  as  tough  as  leather, 
and  all  aroma  is  completely  driven  away. 

Eiistern  nations,  such  as  the  Indians,  the  Javanese,  and  the 
Japanese,  appear  to  understand  the  art  of  preserving  fruit 
perfectly.  We  have  had  repeated  opportunities  in  England  of 
tasting  their  fruits  preserved  in  syrup.  Most  of  them  were  of 
a very  spicy  nature, — too  much  .so,  in  fact,  to  be  liked  by  the 
majority  of  Europeans.  The  pine  apples  and  ginger  preserved 
in  the  East  are  a striking  jJroof  of  skill  in  fruit-preserving. 
The  pine  apples  retain  their  form  and  colour  and  their  aroma ' 
and  taste  to  perfection.  The  ginger  had  kept  its  powerful 
burning  aromatic  taste  in  the  fullest  degree.  These  preserves 
come  to  Europe  in  earthenware  pots,  usually  painted  blue,  and 
packed  in  rush-baskets. 
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BOILED  PEESERVED  FRUIT 


rpHK  methods  just  described  of  preserving  fruit  in  syrup  are 


J-  combinations  of  the  Appert  process  with  the  use  of  an 
antiseptic  substance.  The  Appert  process  can,  however,  be  used 
alone.  In  this  case  plain  water  can  be  used,  although  for  the 
sake  of  the  flavour,  weak  syrup  is  better,  and  the  fruit  is 
thoroughly  cooked  before  the  tin  is  soldered  up.  It  is  unneces- 
sary that  the  fruit  should  be  entirely  immersed,  as  the  im- 
mersed part  gets  thoroughly  cooked  by  the  steam  developed. 
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THE  PKESERVATION  OF  FRUIT  IN  SPIRIT, 
ACETIC  ACID,  OR  GLYCERINE 

S^'PIRIT,  acetic  acid,  and  glycerine  are  all  water-subtracting 
substances,  which  can  be  used  for  the  preservation  of 
fruit.  Acetic  acid  being  sour  is  more  used  for  preserving 
vegetables  than  fruit.  When  it  is  employed,  the  fruit 
is  heated  with  it  in  gla.sses  to  the  boiling  point  of  water, 
and  then  immediately  fastened  down.  Cucumbers  are  care- 
fully washed,  rolled  while  still  wet  in  salt,  and  then 
covered  ’with  boiling  vinegar  in  stoneware  pots.  The  pot  is 
then  securely  covered  with  parafHned  })aper.  The  cucumbers 
will  then  be  perfectly  preserved,  with  their  taste  and  colour 
unchanged. 

The  preservation  of  fruit  in  spirit  is  a very  commendable 
proce.ss,  although  it  is  seldom  properly  executed.  The  usual 
fault  is  to  use  the  spirit  much  too  strong.  Such  spirit  keeps 
the  fruit  perfectly,  it  is  true,  but  in  time  gives  it  a toughness 
which  defies  all  human  mastication.  Besides,  the  spirit 
extracts  the  colour,  flavour,  and  aroma  of  the  fruit  completely, 
leaving  nothing  but  a mass  of  tasteless  cellulose.  This  pro- 
l)crty  of  concentrated  spirit  makes  it  very  suitable  for  prepar- 
ing fruit-essences  and  liqueurs,  but  makes  it  very  unsuitable 
for  preserving  the  fruit  itself.  For  this  purpose  even 
ordinary  brandy  containing  from  22  to  25  per  cent,  of 

absolute  alcohol  is  quite  strong  enough  to  prevent  fernienta- 
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tion.  This  is  the  strength  tlierefore  that  should  be  used  in 
fruit-preserving. 

Tlie  alcohol  should,  however,  always  be  bought  strong,  of  80 
per  cent,  strength  at  least,  and  diluted  with  water.  The  reason 
of  this  is  that  it  must  be  free  from  fusel  oil,  and  the  only 
alcohols  on  the  market  that  are  free  from  it  are  the  highest 
strengths.  Tlie  presence  of  fusel  oil,  with  its  foul  smell  and 
taste,  is  fatal  to  the  flavour  of  the  fruit.  Experience  has  shown 
that  it  is  qiute  impossible  to  make  a good  fpuit-preserve  or 
liqueur  with  potato  spirit.  It  puts  the  finest  fruit  on  a level 
Avith  the  very  commonest  kinds. 

In  some  cases,  hoAvever,  the  taste  of  consumers  has  become 
so  prejudiced  that  it  is  actually  necessary  to  use  spirit  containing 
fusel  oil.  It  is  well  known  that  nuts  are  preferred  preserved 
in  rum,  which  owes  its  special  flavour  to  a particular  sort  of 
fusel  oil.  The  same  remark'  applies  to  the  preservation  of 
peaches  in  cherry  brandy,  a liquid  Avhich  forms  the  basis  of 
maraschino.  These  two  fruits  are  in  Germany  practically 
the  only  ones  ever  preserved  in  spirit,  although  the  pre- 
serves so  obtained  are  of  excellent  quality.  In  France, 
on  the  other  hand,  it  is  very  common  to  preserve  fruits  in 
brandy. 

Even  when  the  spirit  is  used  of  the  proper  strength,  a great 
deal  of  flavour  passes  in  time  out  of  the  fruit  into  the  spirit,  so 
that  the  spirit  is  consumed  together  with  the  fruit.  The  extrac- 
tion is  chiefly  due  to  osmosis,  resulting  from  the  difference 
between  the  density  of  the  spirit  and  that  of  the  juice  of  the 
fruit.  To  diminish  it,  it  is  advisable  to  add  sugar  to  the  alcohol. 
The  following  solution  preserves  fruit  admirably  : — 

Sugar lb. 

80  per  cent,  spirit  .....  10 

Water  75 

Glycerine  is  another  most  excellent  preservative  for  fruit. 
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It  must  be  quite  free  from  colour  or  smell,  and  must  be  properly 
diluted  like  spirit.  Tlie  best  proportions  are  one  gallon  of  con- 
centrated glycerine  to  four  or  five  gallons  of  water.  Stronger 
glycerine  abstracts  too  much  water  from  the  fruit,  and  shrivels 
and  toughens  it.  Fruit  preserved  in  glycerine  lasts  as  long  as 
that  preserved  in  alcohol,  and  tastes  as  if  it  had  been  preserved 
in  syrup. 
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PRESEEVATION  OF  FRUIT  WITHOUT  BOILING 
have  succeeded  in  preserving  fruit  perfectly  'without  any 


heating  whatever.  The  results  have  been  so  good,  the 
fruit  tasting  after  very  prolonged  periods  as  if  it  had  been 
gathered  oidy  a few  hours  before,  that  we  here  publish  it.  It 
depends  on  the  antiseptic  qualities  of  salicylic  acid,  which  is 
used  in  concentrated  solution  in  water.  The  acid  is  put  into 
an  enamelled  iron  vessel  with  200  times  its  weight  of  v'ater, 
and  is  then  heated  with  con.stant  stirring.  The  moment,  how- 
ever, the  water  begins  to  boil,  the  pot  is  removed  from  the  fire 
and  placed  where  it  will  not  be  disturbed.  The  solution  is 
decanted  from  the  sediment  Avhen  quite  cold,  and  is  concen- 
trated. The  sediment,  which  consists  of  acid  which  dissolved 
in  the  hot  water  but  separated  out  again  on  cooling,  is  preserved 
for  a fresh  solution.  The  fruit  is  simply  preserved  in  the  solu- 
tion in  jars  or  glasses  tied  over  with  vegetable  parchment. 

When  the  fruit  is  eaten  the  taste  of  the  salicylic  acid  is 
hardly  perceived  even  by  the  most  delicate  palate. 

To  prevent  the  loss  of  flavour,  which  takes  place  in  time,  ju.st 
as  when  fruit  is  preserved  in  dilute  alcohol,  the  same  remedy  is 
adopted  as  in  that  case.  Sugar  is  dissolved  in  the  salicylic  acid 
in  quantities  according  to  taste.  If  very  much  sugar  is  used,  it 
.should  not  be  put  into  hot  .solution  of  salicylic  acid,  or  it  will 
hinder  the  settling  down  of  the  acid  thrown  out  on  cooling,  and 
the  syrup  -will  be  made  turbid  by  solid  floating  particles.  In 
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tliifi  case  the  sugar  must  he  dissolved  in  tlie  cold  acid  solution. 
For  weak  syrups  it  is  best  to  u.se  tlie  hot  .solution,  which  dis- 
solves the  sugar  more  quickly. 

Caro  must  he  taken  not  to  infringe  the  law  in  using  this 
process.  In  countries  where  the  use  of  salicylic  acid  is  for- 
bidden, fruit  must  not  he  pre.served  for  sale  by  means  of  it. 

The  Preparation  of  Preserved  Fruit-Juices. 

As  is  well  known,  it  is  customary  in  the  case  of  certain 
aromatic  fruits  to  pre.serve  the  juice  only.  This  juice  is  then 
either  consumed  as  such  or  used  for  making  ratafia  and  other 
fruit  beverages,  or  ices  and  similar  confectionery.  It  goes 
without  saying  that  the  preservation  of  the  aromatic  taste  is  a 
matter  of  the  first  importance.  The  chief  juices  pr&served  are 
those  of  the  pine  apple,  raspberry,  and  strawberry,  but  certain 
kinds  of  apples  and  pears  also  give  excellent  results. 

The  first  thing  to  be  done  is  to  pick  the  fruit  with  the 
greatest  care  and  to  reject  all  green  berries  and  damaged  fruits, 
liaspberries  and  strawberries  are  then  slightly  bruised,  and 
apples  or  pine  apples  crushed  to  a coarse  paste.  The  fruit  is 
then  interstratified  in  equal  layers  with  sugar,  the  top  and 
bottom  layer  being  each  of  sugar.  This  operation  is  carried 
out  in  a large  gla.ss  ilask  fitted  with  a cork  perforated  with  two 
holes.  Through  one  of  the  holes  a glass  tube  passes  nearly  to 
the  bottom  of  the  flask. 

The  flask  is  now  placed  in  a room  where  the  temperature 
does  not  e.xceed  10°  C.  until  all  appearance  of  sugar  has 
gone.  This  takes  a day  or  two,  and  is  helped  by  frequent 
shaking  of  the  fla.sk.  When  no  more  .sugar  can  be  seen,  the 
flask  is  inverted  over  a hair-sieve  until  no  more  syrup  drops  out 
from  it.  The  residue  in  the  fla.sk  is  mixed  with  its  own  bulk 
of  water  and  strongly  pre.ssed.  The  resulting  liquid  is  saved 
for  a further  stage  of  the  operation. 

The  liquid  which  has  run  through  the  sieve,  is  poured  into 
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an  enamelled  pot  surrounded  by  nearly  boiling  water,  which  is 
then  quickly  boiled  up  and  kept  boiling  till  the  juice  has 
reached  the  same  temperature,  as  shown  by  a thermometer  in  it. 
The  juice  is  stirred  all  the  time.  When  the  heating  is  over, 
the  hot  juice  is  filtered  without  delay  into  bottles  through 
paper.  The  coagulated  albumen  of  the  juice  remains  on  the 
filters,  and  the  juice  in  the  bottles  is  perfectly  clear  and  will 
keep  its  taste  and  aroma  unimpaired. 

It  is  a better  plan,  although  it  requires  more  care,  to  heat  the 
juice  over  an  open  fire.  This  not  only  saves  time  by  bringing 
the  juice  to  the  necessary  temperature  more  quickly,  but  at  the 
same  time,  when  the  heating  is  more  prolonged,  there  is  less 
loss  of  aroma  by  volatilisation.  The  stirring  must,  however,  be 
thorough  and  unremitting,  or  the  juice  will  burn,  and  the  pot 
must  be  taken  from  the  fire  the  instant  a temperature  of 
100°  C.  is  reached.  Nothing  is  gained  by  using  a higher 
temperature  than  100°.  The  quality  of  the  product  suffers, 
on  the  other  hand. 

For  making  ices  these  fruit-juices  are  left  as  prepared.  For 
beverages,  however,  they  are  too  sweet  for  most  tastes,  and 
they  are  diluted  before  filtering  with  the  cooled  solution  of 
salicylic  acid  above  described. 

Aromatic  apples  and  quinces  must  not  be  peeled  before  being 
prepared,  as  most  of  the  aroma  is  in  the  peel. 

If  it  is  desired  to  give  a fruit-juice  a flavouring  with  some 
other  fruit,  a little  of  the  essential  oil  of  the  latter  should  be 
rubbed,  up  with  sugar,  which  is  then  dissolved  in  the  first 
juice. 
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JAM-MANUFA(!TUIiK 

IAiM.  generally  means  a fruit-pulp  preserved  with  sugar. 
Jams  are  much  used  by  confectioners,  and  their  prejiara- 
tion  answers  quite  well  with  second-rate  fruit,  as  there  is  no 
appearance  to  keep  up. 

When  a fruit-juice  is  heated  to  the  boil  very  gradually,  we 
find  that  it  undergoes  a particular  change,  which  is  specially 
well  marked  with  ra.«pberry  juice.  The,  liipiid  gradually 
thickens,  and  may  do  so  to  such  an  extent  as  to  gelatinise  on 
cooling. 

The  cause  of  this  phenomenon  is  the  presence  in  the  juice  of 
a substance  calletl  pectin,  which  is  dissolved  in  the  fresh  juice, 
but  which  on  long  heating  becomes  converted  into  pectic  aciil, 
which  has  the  property  of  gelatinising  on  cooling,  so  that  juices 
containing  much  of  it  form  a perfect  jelly  when  afterwards 
allowed  to  cool. 

The  change  from  pectin  to  pectic  acid  is  a species  of  fermen- 
tation caused  by  a chemical  ferment  named  pectose.  Thi.s',  like 
most  chemical  ferments,  requires  a high  temperature  to  bring  it 
into  action.  Hence  if  fruit-juice  is  wanted  the  cru.shed  fruit 
must  be  kept  as  cool  as  possible,  and  the  heating  of  the  juice 
must  be  got  over  quickly,  so  as  not  to  allow  time  for  the  forma- 
tion of  much  pectic  acid.  When  gelatinise tion  has  taken  place, 
filtration  is  impossible,  and  the  ju'oduct  must  be  utilised  as  a 
jam  or  a fruit  jelly. 
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To  *make  jams  the  fruit  is  bruised  or  grated.  Soft  fruits, 
such  as  strawberries,  raspberries,  mulberries,  etc.,  are  best 
ground  in  a thick  enamelled  pot  with  a wooden  pestle.  Apple.s, 
quinces,  and  brm-flesbed  fruit  generally,  are  rubbed  nj)  with  a 
grater.  A good  grating  machine  for  work  on  a large  scale  may 
be  made  by  mounting  a horizontal  roller,  as  shown  in  Fig.  18. 
This  roller  has  a surface  like  a rasp.  Above  it  is  a hopper,  in 
which  the  fruit  is  placed,  and  ])resse<l  down  upon  the  rotating 
grater  by  means  of  a weighted  board. 

We  may  here  allude  to  the  use  of  copper  or  brass  utensils  in 
confectionery-iuaking.  Such  articles  are  always  tinned,  on 
account  of  the  risk  of  copper  or  brass  imparting  poisonous 
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in'operties  to  the  confectionery.  Such  apparatus  is  very  ex- 
pensive, and  must  he  carefully  watched  to  detect  any  injury  to 
the  coating  of  tin.  The  presence  of  the  least  .scratch  laying 
bare  the  brass  or  copper  necessitates  the  immediate  retinning  of 
the  utensil,  as  the  vegetable  acids  in  fruit  dissolve  copper  or 
brass  with  great  rapidity,  forming  metallic  compounds,  which 
are  highly  poisonous  even  in  very  small  doses.  Any  manu- 
facturer using  imperfectly  tinned  copper  or  brass  implements,  or 
having  fruit-preparations  in  stock  which  contain  copper,  should 
be  liable  to  the  severest  penalties.  Again,  inasmuch  as  jams 
and  jellies  can  only  be  made  during  the  fresh-fruit  season  of 
the  year,  there  is  then  a great  rush,  and  it  is  impossible  to 
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si)are  any  utensils  tliat  require  retinning.  t)n  these  grounds 
we  cannot  too  urgently  Tecoimnend  the  entire  banishment  of  all 
co|»j)er  and  brass  implements  and  receptacles  from  fruit  factories, 
and  their  replacement  by  others  made  of  harmless  materials. 
Nothing  is  better  for  recepUielcs  of  all  kinds  than  iron.  This 
need  not  even  be  enamelled  inside,  so  long  as  it  is  kept  clean, 
but  enamel  tloes  no  harm  so  long  as  it  is  free  from  lead.  Iron 
does  e(]ually  well  for  tools,  such  as  Indices,  sj)atulas,  etc.  Even 
hard  wood  answers  quite  well  for  these,  brass  sieves,  too, 
should  never  be  used,  but  such  as  are  made  of  horse  liair  or 
iron  wire.  Everything  u.sed  must  be  kept  scrupulously  clean. 

The  amount  of  sugar  required  in  jam-making  depends  on  the 
fruit.  For  fruits  very  rich  in  sugar — such  as  mulberries,  straw- 
berries, and  raspberries — 15  to  20  lb.  of  sugar  is  enough  for 
100  lb.  of  fruit.  But  for  very  sour  fruit,  such  as  gooseberries, 
much  more  is  neccs.sary.  It  is  quite  unnecessary  to  use  the 
best  sugar.  This  must  b(!  taken  for  fruit-juices,  but  for  jams 
ordinary  castor  is  quite  good  enough.  Loaf  should  not  be 
bought,  as  the  labour  of  grinding  is  thereby  incurred.  The 
sugar  is  mixed  with  the  fruit  jmlp,  which  has  been  sieved  either 
in  the  dry  state  or  in  a paste  with  a little  hot  water.  In  any 
case  it  must  be  thoroughly  mixed  in.  The  jam  is  next  kept  at 
a temperature  of  from  30°  to  40°  C.  for  a long. time  in  an 
iron  pan,  till  it  has  thickened  from  the  formation  of  pectic 
acid.  If  this  heating  is  done  over  an  open  tire,  the  ma.ss  must 
be  stirred  without  an  instant’s  cessation  the  whole  time  the  pan 
is  being  heated,  or  it  is  certain  to  burn,  an  accident  to  which  its 
syrupy  nature  and  bad  conductivity  for  heat  make  it  jieculiarly 
liable.  The  very  least  occurrence  of  this  mishap  darkens  the 
jam  and  spoils  its  taste.  A steam  jacket  is  far  preferable  to  a 
naked  fire,  and  prevents  all  fear  of  burning.  Such  a steam 
jacketed  pan  is  illustrated  in  Fig.  19.  The  pan  is  be.st  swung 
on  hollow  trunnions,  through  which  the  steam  passes.  The 
fact  that  the  steam  can  be  instantly  turned  oil,  not  only 
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minimises  the  risk  of  burning,  but  secui-es  a great  economy 
of  heat. 

Wlien  the  jam  lias  thickened,  its  temperature  is  raised  to 
100°  C.  to  kill  its  ferments.  It  is  then  poured  hot  into  the 
jars  in  which  it  is  to  be  .sold,  and  these  are  at  once  covered 
down.  Glass  vessels  should  be  heated  to  40°  to  50°  C. 


Fig.  19. 


before  they  are  filled.  This  can  be  done  by  standing  them  on 
a grating  in  a current  of  hot  air. 

To  make  matters  quite  sure,  the  pots  may  be  heated  in 
boiling  water  after  they  are  filled  and  tied  down. 

When  a jam  has  been  kept  for  a very  long  time,  its  upper 
part  hardens  to  a thick  crust  by  gradual  evaporation.  This 
can  be  prevented  by  making  the  cover  impervious  to  water 
vapour  with  paraffin  or  with  a quickly  drying  varnish. 

Properly  prepared  jams  have  a uniform  transparent  texture. 
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the  same  colour  as  the  juice  of  the  fruit  and  a thickness  pro- 
portionate to  the  amount  of  sugar  present.  Some  are  difficult 
to  get  thick  enough,  currant  jam  for  example.  To  remedy  thi.s, 
some  ra.spberry  juice  is  added  before  the  heating.  This  juice  is 
very  rich  in  pectose,  and  rapidly  converts  the  pectin  present 
into  pectic  acid. 
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THE  MANUFACTURE  OF  FRUIT  JELLIES 

FKLHT  jellies  differ  from  jams  simply  in  keeping  the  shape  of 
a mould  after  they  are  removed  from  it,  and  forming  a 
coherent  trembling  mass  like  a gelatine  jelly. 

The  manufacture  consists  in  breicking  up  the  fruit  as  described 
for  jam.  The  pulp  1s  then  packed  in  linen  bags,  which  are 
subjected  to  the  power  of  a screw  or  hydraulic  press.  The 
pressure  must  be  applied  gradually,  or  the  strongest  bags  will 
burst  and  the  juice  squirt  about  and  be  wasted.  The  liquid 
pressed  out  is  mixed  with  a great  quantity  of  sugar,  in  some 
cases  with  as  much  as  its  own  weight.  Some  juices  need  so 
much  sugar  to  thicken  them  that  the  taste  of  the  fruit  is  almost 
entirely  concealed.  This  is  the  case,  for  example,  with  straw- 
berries, and  in  this  and  all  other  similar  cases  the  device 
of  adding  raspberry  juice  is  adopted  to  avoid  spoiling  the  taste 
with  too  nurch  sugar.  Of  course  no  more  must  be  added  than 
is  necessary,  for  the  ra.spberry  llavonr  must  be  kept  as  far  as 
possible  in  the  background.  Ten  per.  cent,  of  raspberries, 
reckoned  on  the  weight  of  the  other  fruit,  is  enough  even  for 
the  thinnest  juices. 

The  slow  heating,  to  give  the  pectose  time  to  act,  is  essential, 
and  is  best  done  on  a water-bath.  The  heating  is  continued 
until  a few  drops,  allowed  to  drij)  from  a spatula  on  to  a cold 
stone,  gelatinise'  quickly.  If  the  mass  will  not  gelatinise,  more 
.sugar  must  be  added,  stirring  it  in  a little  at  a time. 
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All  temptation  to  hurry  matters  by  using  more  heat  must  be 
absolutely  resisted,  for  fear  of  burning  the  mass.  The  least 
susjncion  of  this  ruins  the  whole  beyond  repair,  by  forming 
caramel.  The  colour  of  this  is  quite  sufficient  to  darken  the 
jelly  and  make  it  opaque. 

The  jelly  is  poured  hot  either  into  moulds  or  into  shallow 
pans.  In  the  latter  case  it  is  further  cut  up  with  a wire  after 
it  has  set.  The  pans  or  moulds  should  be  warmed  before  the 
jelly  is  poured  in,  so  that  the  jelly  may  set  slowly.  The 
appearance  and  transparency  are  then  much  better  than  if  the 
jelly  sets  quickly. 

Fruit'  jellies  arc  very  hygroscopic,  and  hence  soon  absorb 
enough  water  from  the  air  to  become  sticky.  Hence  they  must 
be  put  in  boxes  as  soon  as  they  are  taken  from  the  moulds,  and 
separak'd  from  one  another  by  sheets  of  paper.  The  finest 
qualities  are  wrapped  in  tinfoil,  each  piece  separately. 
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THE  MAKING  OF  GELATINE  JELLIES 

INDEPENDENTLY  of  the  trouble  it  involves,  the  manufac- 
ture of  jellies  out  of  purely  vegetable  matter  is  a somewhat 
costly  process.  To  remedy  this,  gelatine  is  often  added  to  them, 
whereby  a notable  saving  in  sugar  is  effected.  Only  the  very 
purest  gelatine  must  be  used,  however,  as  any  taste  or  smell  of 
glue  would  of  course  make  the  jelly  utterly  unsaleable.  Pure 
gelatine  being  rather  dear,  it  is  best  to  prepare  it  or  to  obtain  it 
by  purifving  ortlinary  glue.  To  do  this  we  take  the  best  white 
gold-size,  and  place  it  in  a mixture  of  ten  volumes  of  water  and 
one  of  vinegar.  Here  the  glue  is  left  for  an  hour.  The  liquid 
is  then  changed,  and  again  every  hour  till  the  glue  has  swollen 
as  much  as  it  can,  and  is  a nearly  colourless  and  elastic  mass. 
The  glue  thus  purifted  may  be  dissolved  at  once,  or  dried  in 
warm  air  for  future  use.  It  will  be  found  to  be  quite  tasteless 
and  so  nearly  colourless  as  not  to  interfere  with  the  transparency 
of  the  jellies.  It  is  somewhat  more  troublesome  to  prepare 
gelatine  from  calves’  feet,  hut  still  it  is  cheaper  than  buying  it. 
All  that  needs  to  be  done  is  to  give  the  chopped-up  feet  a 
prolonged  boiling  in  water.  The  best  method  is  to  put  the 
chopped  feet,  free  from  bone,  into  a clean  linen  bag,  which  is 
hung  in  the  boiling  water.  The  gelatine  solution  then  sinks  to 
the  bottom  as  it  is  formed,  and  the  action  proceeds  very  rapidly. 
The  use  of  the  hag  also  obviates  the  necessity  of  filtering  the 
solution.  When  finished,  the  solution  is  pnureil  into  flat  pans 
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to  geliitiniso.  If  wo  mako,  gelatine  liabituall}',  it  is  very 
(;onveiii(*iit  to  have  a digester,  in  whicli  tlie  process,  nnder  high 
pressure,  is  very  rapid  indeed.  Tlie  solution  from  the  dige.ster 
is  liltered  hot  through  linen  and  allowed  to  gelatinise. 

The  gelatine  is  used  for  fruit  jellies  as  follows : — The  fruit- 
juice  sweetened  with  sugar  is  heated  slowly,  to  form  as  much 
pectic  acid  as  possible,  and  then  mixed  with  the  gelatine 
previously  coarsely  powdered  (it  is  as  brittle  as  glass  when  dry). 
The  gelatine  is  added  a little  at  a time  till  a sample  tested  as 
above  directed  shows  a .sufficient  gelatinisation. 

Another  method  is  to  add  the  sugar  to  the  hot  gelatine 
solution  and  then  to  put  iu  the  fruit-juice  until  the  ma.ss  has 
the  proper  taste.  Care  must  be  taken  to  have  neither  too  little 
sugar  nor  too  little  fruit-juice,  or  the  taste  of  the  gelatine  will 
be  plainly  perce|)tible. 

In  the  case  of  these  gelatine  fruit  jellies  there  is  not  enough 
sugar  to  make  the  jellies  keep,  at  least  in  a damp  atmosphere. 
To  remedy  this  the  jelly  is  plac;ed  on  a piece  of  iron  wire  gauze, 
and  rapidly  di]>ped  in  a concentrated  syrup  which  is  on  the 
])oint  of  crystallising.  This  covers  the  jelly  with  a coating  of 
))ure  sugar.  This  not  only  keeps  out  ferment  spore.s,  but  makes 
the  jelly  firmer  and  easier  to  store  and  pack.  • 

It  is  very  common  to  dye  these  jellies  to  correspond  with  the 
colour  of  the  fruit.  The  dye  must  be  harmless  and  soluble  in 
water,  and  must  always  l)e  added  to  the  fruit-juice  before  the 
latter  is  heated.  For  yellow  or  brown  the  be.st  dye  is  caramel, 
but  it  must  be  specially  made,  so  as  to  be  free  from  all  bitter 
taste.  For  red  cochineal  is  useil,  or  the  juice  of  very  dark 
cherries.  The  cherry-juicc  has  always  a violet  shade,  which 
never  gives  a good  pure  red  when  diluted.  With  cochineal  or 
kermes,  any  colour  from  the  most  delicate  j)ink  to  the  darkest 
scarlet  can  be  obtained. 

.lust  as  the  jellies  can  be  artificially  coloured,  so  an  artificial 
aroma  can  be  imparted  to  them.  This  can  be  done  with  the 
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fruit  essences  of  commerce,  which  go  an  extremely  long  way, 
and  must  therefore  be  used  in  very  small  quantities  or  the  use 
of  them  will  be  at  once  detected. 

Agar-agar,  which  is  sold  in  the  form  of  a white  leafy  mass,  is 
made  from  East  Indian  seaweed,  and  on  long  boiling  with  water 
gives  a solution  which  on  cooling  forms  a colourless  and  tasteless 
jelly.  The  gelatinising  power  of  agar-agar  is  eight  times  as 
gi’eat  as  that  of  the  finest  gelatine.  This  property,  which 
enables  it  to  be  used  in  much  smaller  proportions  than  gelatine, 
together  with  its  absolute  want  of  taste  or  colour,  makes  agar- 
agar  highly  suitable  for  the  preparation  of  fruit  jellies,  and,  in 
fact,  the  best  of  them  are  now  made  with  agar-agar  exclusively. 
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THE  iMANUFACTURE  OF  SULZEN 
HEN  a jelly  is  made,  not  from  the  whole  pulp  of  the  fruit, 


hut  from  the  juice  alone,  rapidly  heated  to  clarify  it  by 
coagulating  its  albumen,  it  is  called  (in  Germany)  a Suhe 
(plural,  Sulzen). 

As  the  heating  causes  the  juice  to  lose  its  gelatinising  power, 
gelatine  or  agar-agar  must  always  be  used  in  this  manufacture. 
The  jelly  properly  prepared  has  a glassy  appearance,  and  is 
either  quite  transparent  or  nearly  so. 

The  preparation  is  a very  simple  matter.  As  much  gelatine 
or  agar-agar  as  is  wanted  is  melted  over  the  water-bath.  It  is 
too  risky  to  melt  it  over  an  open  flame.  It  almost  invariably 
gets  burnt,  whatever  care  is  taken.  The  strongly  heated  sugared 
fruit-juice  is  then  poured  into  it,  the  mass  is  dyed  if  required, 
and  the  whole  is  poured  into  a warm  mould  to  set  slowly.  The 
slower  it  sets  the  clearer  the  result.  If,  however,  the  jelly  has 
not  set  sufficiently  in  ten  or  twelve  hours,  it  should  be  put  in 
a cold  cellar  or,  better  still,  on  ice.  After  that  the  jelly  will 
last  a long  time  without  breaking  down,  even  in  a warm  room. 

If  the  jellies  h.ave  to  be  stocked,  they  must  be  made  by 
stirring  enough  powdered  gelatine  into  the  clear  hot  fruit-juic.e, 
to  make  it  set  hard  and  gla.ssy  on  quick  cooling.  ^\  hen  still 
hot,  the  mass  is  poured  into  warm  moulds,  and  as  soon  as  the 
contents  have  set,  they  are  wrapped  in  paper  or,  better,  in 
tinfoil.  If  they  contain  very  little  water  the  jelly  will  keep 
for  months.  These  hard  jellies  may  also  be  made  by  using  a 
very  concentrated  solution  of  agar-agar  in  small  quantities. 
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THE  PRESERVATION  OF  FERMENTED  BEVERAGES 

WINE  and  beer  are  very  prone  to  go  sour.  They  can  be 
irreserved  by  heating  them  to  the  ferment  - killing 
temperature,  which  for  them  is  from  60°  to  65°  C.  Red  wines, 
which  are  not  altered  by  the  heating,  are  best  subjected  to  it 
in  bottle.  The  bottles  are  immersed  in  water,  which  is  then 
very  gradually  brought  to  a temperature  of  from  70°  to  80°  C., 
and  then  allowed  to  cool  again  gradually.  White  wine,  which 
if  so  treated  throws  out  coagulated  albumen  a day  or  two  after- 
wards, must  be  poured  out  before  heating  it.  This  heating 
is  best  done  by  making  the  wine  pass  through  a tin  worm 
immersed  in  boiling  water,  and  at  such  a rate  that  the  wine  as 
it  comes  out  has  a temperature  of  about  65°  -C.  The  wine  is 
then  cooled  by  passing  through  another  tin  worm  immersed  in 
cold  water,  aiid  runs  into  a cask,  where  it  stays  till  all  the 
coagulated  albumen  has  settled  to  the  bottom.  It  is  then 
rebottled. 

Beer  will  not  stand  such  a temperature  as  60°  C.  If, 
however,  bottled  beer  is  kept  for  an  hour  or  an  hour  and  a 
half  at  from  45°  to  48°  C.,  its  qualities  are  not  impaired, 
A\'hile  the  ferments,  although  not  killed,  are  so  weakened  that 
the  beer  will  keep  for  a year  or  eighteen  months  perfectly  well. 

The  above  process  for  wine  was  discovered  by  Pasteur,  and 
is  known  as  pasteurising.  Many  other  liquids,  such  as  fruit- 
wine,  vinegar,  and  milk,  can  be  preserved  in  the  same  way. 
Pasteurised  milk  will  keep  in  a closed  bottle  for  at  least  a week 
in  the  very  hottest  summer  weather. 
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XLV 


INTRODUCTION 

[N  tlie  narrow  sense,  the  word  “ candies  ” means  eatables 
covered  witli  crystallised  sugar.  In  its  wider  sense  it 
includes  all  confectionery  products  except  cakes  and  tarts.  We 
distinguish,  therefore,  candied  fruit,  caramels,  bonbons,  dragees, 
pralines,  rocks,  etc. 

While  in  earliest  times  the  trades  of  the  confectioner  and  of 
the  fruit- preserver — the  French  word  confiseur  means  fruit- 
preserver — were  united,  as  they  are  still  in  small  towns,  they 
are  now  entirely  separated  when  practised  on  a large  scale. 
There  are  factories  devoted  exclusively  to  the  |»reservation  of 
fruit,  and  others  in  which  candies  alone,  in  the  narrow  sense, 
are  made.  The  confectioner  and  the  cake-maker  lind  their 
account  in  dealing  with  dragees  oidy,  for  the  erection  of  a 
dragee  plant  on  a large  scale  is  an  expensive  matter.  Machinery 
not  only  provides  qidcker  and  cheaper  results  than  hand  labour, 
but  gives  a much  more  uniform  product  than  even  the  most 
skilled  workman. 

If  wo  use  the  proce.ss  described  in  chapter  xxxvi.,  we  obtain 
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fruit  with  a thin  glassy  sugar-coating  like  a varnish,  which  pre- 
vents evaporation,  and  also  prevents  the  entrance  of  spores. 
The  process  must  not,  however,  be  confounded  with  candying. 
In  that  we  get  a far  thicker  sugar  crust.  The  fruit  must  look 
as  if  covered  with  ice,  and  not  have  the  smooth  shining  appear- 
ance of  fruit  preserved  by  the  method  just  alluded  to. 
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THE  MANUFACTURE  OF  CANDIED  FRUIT 

(lANDIED  fruit  is  fruit  covered  witli  a thick  crust  of  sugar. 

^ Tlie  sugar  is  not  always  used  pure,  hut  often  in  a 
partially  caramelised  state,  or  partly  converted  into  un- 
crystallisahle  sugar.  As  the  appearance  of  the  candy  depends 
greatly  on  the  sugar,  it  will  be  advi.sable  to  begin  with  the 
methods  of  preparing  the  sugar. 

When  sugar  is  heated,  it  melts  at  a comparatively  low  tem- 
perature to  a clear  liquid,  which  forms  a ratiss  like  glass  on 
cooling.  This  mass  gradually  becomes  opaque  on  keeping,  by 
gradually  becoming  traversed  by  minute  cracks  as  a result  of 
the  formation  of  a vast  number  of  very  small  crystals. 

It  requires,  however,  great  precaution  to  melt  cane-sugar 
without  changing  it.  If  the  sugar  is  heated  in  the  least  above 
the  fusion  point,  it  becomes  yellow  from  the  formation  of  a 
trace  of  caramel,  a substance  of  very  great  colouring  power. 
Many  manufacturers,  however,  consider  it  necessary  to  clarify 
the  sugar  before  using  it,  or  else  to  melt  it.  The  process  is, 
however,  quite  unnecessary  with  pure  sugar.  Although  pure 
sugar  is  somewhat  dear,  it  is  always  be.st  to  use  it  for  candying, 
as  inferior  sugars  are  never  jmre  even  after  clarifying,  and 
detract  greatly  from  the  flavour  of  the  fruit. 

Clarifying. 

This  process  is  carried  out  either  with  white  of  egg  or  with 

animal-charcoal.  Hlood  has  been  proposed  as  a substitute  for 
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white  of  egg,  and  blood-charcoal  for  ordinary  bonc-charcoal. 
It  is  necessary,  however,  to  protest  against  the  use  of  these 
bodies.  Blood  contains  not  only  the  albumen  to  which  it  owes 
its  clarifying  properties,  but  a number  of  salts  which  remain  in 
the  clarified  sugar,  and  is,  besides, 'often  difficult  to  get  in  a fre.sh 
state.  The  use  of  blood  in  a state  of  incipient  putridity  would 
give  the  sugar  a taste  and  smell  which  would  absolutely  prevent 
any  use  being  made  of  it.  Blood-charcoal,  which  is  got  by 
heating  blood  in  closed  vessels,  does  very  well,  but  as  it  is 
dearer  than  bone-charcoal,  it  is  difficult  to  see  any  reason  for 
using  it. 

We  should  therefore  always  clarify  sugar  with  egg-albumen 
or  with  bone-charcoal,  and  this  should  be  done  whenever  the 
sugar  forms  a yellow  solution  with  water,  or  has  any  unpleasant 
smell  or  taste. 

For  the  highest  class  of  candied  fruits,  picked  fruit  and 
perfectly  pure  sugar  must  be  used.  In  this  case,  the  clarifica- 
tion of  the  sugar  is  not  only  a work  of  supererogation,  but  is 
actually  injurious,  however  carefully  it  may  be  done. 

Clarification  with  Kgg-Alhumen. 

The  sugar  is  placed  in  a clean  iron  pan,  in  which  the  water 
and  egg-albumen  have  been  previously  placed.  The  usual 
quantities  are  about  27  quarts  of  water  and  the  whites  of  10 
eggs  for  every  2 cwt.  of  sugar.  The  albumen  is  beaten  up  with 
a little  of  the  water  to  a froth,  and  then  mixed  with  the  rest  of 
the  water  in  the  pan.  The  sugar  is  next  put  in.  The  pan  is 
slung  over  a fire  in  such  a way  that  it  can  be  instantly  removed 
if  necessary,  and  so  that  its  sides  are  heated  as  well  as  its 
bottom. 

Before  heating  the  pan,  its  contents  are  thoroughly  mixed 
with  a slice.  The  stirring  must  be  kept  up  without  any  inter- 
ruption throughout  the  heating  to  prevent  the  sugar  sticking  to 
the  pan  and  getting  burnt.  Until  all  the  sugar  is  dissolved,  the 
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temperature  of  the  contents  of  the  pan  slioulil  not  exceed 
50°  C.  Then,  however,  the  pan  is  lieated  as  quickly  as 
possible  tf)  70°.  The  albumen  then  coagulates,  and  gives 
the  liquid  a milky  appearance.  The  flakes  of  albumen  enclose 
all  the  .solid  impurities  in  the  .sugar  and  the  colouring  matter. 
The  moment  the  coagulation  is  flnished,  the  temperature  is 
brought  down  again  to  50°  as  quickly  as  possible.  The 
albumen  rises  to  the  top  as  a dirty  white  scum,  together  of 
course  with  the  impurities  it  has  entangled.  This  is  carefully 
and  thoroughly  removed,  usuiilly  with  a drainer.  A better 
plan,  however,  is  to  lusc  an  iron  ring  fixed  to  a handle  and 
covered  with  coarse  gauze.  The  ring  should  be  about  .six  inches 
in  diameter.  The  scum  is  kept  apart  in  a special  vessel,  and 
when  there  is  a sufficient  accumulation  of  it,  it  is  treated  to 
recover  the  sugar  from  it,  which  is  then  used  for  second-rate 
goods. 

The  above  rules  for  heating  during  this  process  cannot  l>e 
too  .strictly  observed,  and  it  must  he  remembered  that  every 
degree  of  temj)erature  above  that  neces.siiry  to  coagulate  the 
albumen  at  the  particular  point  indicated,  or  above  the 
temperature  required  to  keep  the  ma.ss  liquid  at  all  the  other 
stages,  is  injurious.  Any  excc.ss,  especially  if  the  sugar  is 
boiled,  produces  a brown  colour.  It  is,  in  fact,  an  excellent  plan 
to  replace  the  open  fire  by  a water-bath.  It  is  true  that  in  this 
case  rather  more  fuel  is  required,  but  all  burning  of  the  .sugar 
is  rendered  impossilde,  a.s  its  temperature  can  never  reach 
100°  C. 

As  soon  as  the  syrup  is  free  from  scum,  it  is  either  used  at 
once  for  candying  or  is  poured  into  shallow  vessels  to  set. 

Clarification  with  15one-Charcoal. 

This  is  done  by  mixing  the  sugar  with  water  in  the  pan,  and 
then  adding  finely  powdered  bone-charcoal.  To  every  2 cwt. 
of  sugar  we  take  27  quarts  of  water  and  11  lb.  of  the  charcoal. 
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This  is  made  into  a paste  with  its  own  weight  of  the  water 
before  being  added.  It  is  then  ponred  into  the  rest  of  the 
ingredients  in  a thin  stream,  the  temperature  of  tlie  pan  being 
kept  between  50°  and  60°  C.  the  while,  and  witli  constant 
stirring.  About  half  an  hour  after  all  the  charcoal  is  in,  the 
mass,  still  at  the  same  temperature,  is  Kltered  through  a felt 
pocket  hung  up  by  four  strings.  A second  filtration  through 
another  bag  may  be  necessary. 

The  scum  is  treated  by  mixing  it  with  water,  and  filtering 
the  solution  of  sugar  from  the  coagulated  albumen. 

These  clarifying  processes  have  been  made  of  almost  entirely 
academic  interest  by  the  improvements  in  .sugar-refining.  These 
have  put  perfectly  pure  sugar,  which  only  needs  dissolving  in 
clear  water,  within  easy  reach. 

The  sugar  is  used  for  candying  in  combination  with  water  to 
the  extent  of  about  30  per  cent.  In  making  this  nearly  concen- 
trated syrup,  the  sugar  is  simply  placed  in  the  necessary  amount 
of  water  and  occasionally  stirred  till  dissolved.  If  it  is  desired 
to  accelerate  the  solution  by  heat,  a temperature  of  50’  C. 
must  never  be  exceeded.  The  syrup  will  keep  indefinitely.  It 
should  of  course  be  covered  up  to  prevent  dust  from  getting  at 
it.  Even  dust-free  syrups,  if  they  are  not  strong  enough  to 
crystallise,  get  clearer  on  standing. 
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THE  MANUFACTU]U<:  OF  BOILED  SUGAR  AND 
CARAMEL 

^HEN  we  lieat  i>urc  sugar,  or  sugar  melted  witli  water,  it 


begins  to  decompose  at  rather  a low  temperature.  The 
sugar  turns  to  a yellow  colour,  wliicli  gradually  gets  deeper  to  a 
red<lish  brown,  becoming  with  further  heating  a dark  brown. 
The  mass  then  begins  to  blister  and  froth  up  and  emits  em- 
pyreumatic  vapours,  and  finally  becomes  cpiite  black. 

At  a temperature  a little  above  200°  C.  nothing  remains 
but  a very  porous  form  of  charctoal. 

If  the  heating  has  been  so  managed  that  the  colour  is  a dark 
brown,  and  the  sugar  forms  a gla.ssy  ma.ss  on  cooling,  the  pro- 
duct is  called  caramel.  At  lower  temperatures  we  have  burnt- 
sugar  merely,  which  is  a mi.xture  of  caramel  and  unchanged  sugar 
in  proportions  depending  on  the  temperature  used.  Several  such 
‘mixtures  are  u.sed  in  candying,  and  there  are  certain  empirical 
signs  whereby  we  may  know  the  condition  of  the  sugar  at  any 
given  point.  As  these  signs  are  of  great  practical  importance, 
we  must  describe  them  in  some  detail. 

When  the  sugar  drops  from  the  stirring  stick  drawn  out 
into  threads,  the  degree  is  known  as  weak  or  strong  thread  as 
the  case  may  be.  Sugar  which  is  not  heated  beyond  this  point, 
should  be  quite  colourless  and  transparent  on  cooling.  As  more 
water  evaporates  and  the  temperature  gets  higher,  a .sample 
taken  out  with  a ladle  and  jumred  back  forms  on  the  main 
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muss  spherical  globules,  which  gradually  mingle  with  the  rest. 
At  this  stage  a sample  allowed  to  cool  till  it  can  be  handled, 
will  make  an  unbroken  thread  if  a little  of  it  is  pinched  between 
the  thumb  and  forefinger,  when  the  two  are  separated  as  far  as 
possible.  This  point  is  known  as  pearl.  The  next  stage  is 
called  blow.  At  this  ^tage  bubbles  can  be  made  in  a little  of 
the  sugar  in  a skimming  ladle,  by  blowing  down  the  hollow 
handle  of  the  implement.  After  a little  more  heating,  little 
bubbles  fiy  on  blowing  from  the  opening  of  the  hollow 
handle  into  the  bowl.  This  stage  is  called  feather.  When  a 
.sample  poured  on  a cold  stone  .sets  to  a hard  and  very  brittle 
mass,  the  stage  is  known  as  weak  or  strong  crack.  By  this 
time  the  sugar  has  a deep  brown  colour,  and  contains  a large 
amount  of  caramel,  but  there  is,  however,  still  some  unchanged 
sugar  left. 

Caramel. 

Caramel  is  the  result  of  heating  beyond  the  crack  point.  It 
has  a dark  brown,  almost  black,  colour,  is  extremely  soluble  in 
water,  and  has  no  taste.  If  too  high  a temperature  is  used  in 
making  it,  however,  it  acquires  a very  bitter  taste,  owing  to  the 
presence  of  a substance  called  assamar,  which  caramel  should 
not  contain.  In  making  caramel  the  ma.ss  must  be  continually 
stirred,  and  the  process  should  be  carried  out  in  a well-ventilated 
room,  as  the  fumes  protluced  act  powerfully  on  the  eyes. 

The  process  of  making  caramel  may  be  described  as  follows  : 

Having  put  a little  .sugar  into  the  pan,  add  a very  small  quantity 
of  water  to  it,  and  heat  carefully  to  fusion.  When  fusion  is 
complete,  add  a little  more  sugar,  and  so  on,  till  all  the  sugar  to 
be  treated  is  in,  stirring  per.sistcntly  all  the  time.  This  method 
of  procedure  admits  of  the  sugar  being  melted  with  a minimum 
of  water,  whereby  fuel  and  time  are  both  saved,  for  the  whole 
of  the  water  must  be  evaporated  before  any  caramel  can  be 
formed.  During  the  stirring  the  slice  should  be  lifted  out 
occasionally , so  as  to  mix  the  upper  and  lower  portions  of  the 
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mass.  In  treating  larffe  quantities,  two  stirrers  should  relieve 
each  other  until  the  end.  Then  both  must  be  at  work,  for 
vigorous  stirring  is  es.sential,  and  numbers  of  samples  have  to  be 
examined.  The  samples  are  ])oured  in  the  form  of  strings  on 
plates  of  tinned  iron.  These  strings  shoidd  show  a dark 
reddish-brown  colour  by  transmitted  light  when  the  process  is 
finished.  Thicker  ones,  say  of  the  thickness  of  a lead  pencil, 
mu.st  he  quite  opaque  and  look  like  black  glass.  The  fracture  must 
he  smooth  and  flat.  The  taste  is  of  importance.  A sweetish 
gummy  taste  shows  insufficient  heating,  while  a bitter  taste 
shows  that  tlie  process  has  been  overdone.  The  heating  must 
then  be  at  once  suspended  before  it  is  too  late.  As  before 
mentioned,  caramel  should  have  no  taste. 

Absence  of  tiiste  is  the  great  test,  and  is  very  difficult  to 
secure  working  with  large  (quantities  at  a time.  In  most  cases 
the  finished  mas.s  is  slightly  hitter.  If  the  ta.ste  is  only  slight, 
it  is  of  little  moment,  as  the  colouring  power  of  caramel  is  so 
great  that  only  very  little  of  it  has  to  be  used,  so  that  the  bitter 
becomes  very  feeble  indeed,  and  is  u.sually  eflectually  concealed. 

As  caramel  is  u-suidly  made  in  fairly  large  quantities,  it  is 
important  to  keep  it  in  its  .soluble  state.  As  soon  as  it  is 
finished,  it  is  cast  hot  into  shallow  pans.  The  brittle  mass  is 
broken  uj)  the  instant  it  has  set,  and  is  then  coarsely  powdered 
and  put  into  vessels  while  still  warm,  and  the  receptacles  are 
immediately  closed  air-tight.  If  these  precautions  are  neglected, 
the  caramel  absorbs  water  from  the  air  and  forms  sticky 
masses,  which  dissolve  with  great  difficulty. 

Caramel  is  generally  used  in  the  form  of  solution,  and  the 
solution  should  always  be  kept  in  stock.  A highly  concentrated 
solution  can  be  easily  prejiared  by  nearly  filling  a bottle  with  the 
coarsely  powdered  caramel,  and  then  filling  uj)  with  water.  The 
solution  formed  is  very  permanent.  I filuted  solutions,  on  the  other 
hand,  mould  very  quickly,  and  should  therefore  only  be  made 
from  the  concentrated  solution  when  required  for  immediate  use. 


XLYIII 


THE  CANDYING  OF  FRUIT 

ri1HK  process  is  very  analogous  to  that  for  preparing  sugar- 
J-  candy.  This  is  made  by  stretcliing  threads  in  a very 
concentrated  syrup,  which  is  then  covered  over  and  left  where 
it  will  not  get  shaken.  The  whole  mass  sets  to  a block  of  hard 
crystals,  which  is  generally  put  on  the  market  unbroken.  In 
candying  fruit,  however,  the  formation  of  large  crystals  must  be 
avoided.  When  a syrup  is  so  concentrated  at  a high  tempera- 
ture that  it  deposits  part  of  its  sugar  on  cooling  somewhat,  a 
further  cooling  quickly  causes  the  formation  of  numerous  small 
crystals.  This  is  the  principle  of  fruit-candying.  A sugar 
solution  made  at  a certain  temperature  is  poured  over  the  fruit 
after  cooling  to  a certain  point,  and  after  a time  the  fruit  is 
removed.  The  sugar-boiling  degree  used  varies  with  the  fruit. 

It  must  be  higher  for  watery  fruits,  such  as  melons  and 
pine  apples,  than  for  drier  ones. 

The  candying  is  done  in  special  iron  vessels.  As  lar«e 
batches  as  possible  should  be  worked  to  save  time,  labour,  and 
fuel.  Very  usual  dimensions  are  20  in.  by  12  in.  by  8 in.  A 
frame  covered  with  wire-netting  is  fitted  parallel  to  the  bottom 
of  the  box,  and  about  midway  in  the  depth  of  the  box.  Atone  . 
corner  a hole  with  a cork  is  provided,  for  running  out  the  simar 
syrup  after  the  candying  is  finished.  The  fruits  to  be  cand°ed 
are  put  on  the  bottom  of  the  box,  but  not  too  close  together,  as 
they  are  increased  in  size  by  the  sugar  crust.  If  two  become 
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stuck  together,  the  appearance  is  spoiled  in  l)rcaking  them 
apart.  The  frame  is  next  put  in  its  place,  and  also  covered 
with  fruit,  and  the  syrup  is  then  poured  in  sufficient  quantity 
to  cover  the  top  layer.  In  pouring  in  the  syrup,  care  must  be 
taken  that  the  pieces  of  fruit  are  not  moved  and  brought  into 
contact  with  one  another.  When  the  syrup  is  in,  the  vessel  is 
covered  over  and  left  for  twenty-four  hours  for  the  crystals  to 
form.  The  syrup  is  then  run  off,  and  the  fruit,  when  it  has 
drained,  is  dried  in  a drying-room.  The  process  is  rather 
troublesome,  on  account  of  the  care  necessary  in  placing  the 
fruit.  Small  vessels,  moreover,  cool  too  rapidly  for  good 
crystallisation.  In  Fig.  20  a vessel  is  shown  which  permits  a 
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large  number  of  pieces  to  be  candied  perfectly  with  the  greatest 
possible  economy  of  spjice.  As  the  transverse  section  shown 
indicates,  the  vessel  is  trough-shaped  and  about  6 ft.  8 in.  long, 
and  the  depth  and  the  width  at  the  bottom  are  each  al)Out  16  in. 
The  material  is  wood.  At  S the  opening  for  emptying  out  the 
syrup  and  its  stojiper  are  shown.  The  steps  running  along  the 
sides  of  the  trough  are  about  3 in.  high.  At  one  end  of  the  box 
is  the  vertical  funnel  K. 

Fig.  21  shows  one  of  the  wii-e-netting  frames  used  in  this 
trough.  They  are,  of  course,  made  of  different  sizes  to  fit  the 
steps  in  the  trough.  The  netting  is  of  tinned  iron  wire,  and 
the  frame  is  provided  with  feet  about  2 iu.  high.  The  rings 
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sliown  are  for  the  purpose  of  putting  tlie  frame  in  tlie  trough  or 
removing  it.  The  frames  are  covered  with  fruit  and  laid  in  the 
trough,  which  is  then  slowly  filled  with  syrup  through  the 
funnel.  As  the  sugar  reaches  the  fruit  from  below,  there  is  no 
fear  of  its  being  moved.  When  all  the  fruit  is  covered,  the 
trough  is  covered  over  till  the  candying  is  finished.  This  takes 
a somewhat  longer  time  in  this  large  wooden  trough  than  it  does 
in  small  iron  ones,  but  the  candying  is  far  finer  and  more 
uniform,  and  various  kinds  of  fruit  can  be  candied  together,  by 
putting  the  most  juicy  ones  on  the  lowest  frame.  The  drier  fruits, 
which  require  less  time,  can  then  be  removed  when  finished,  with- 
out disturbing  the  others  which  are  not  yet  quite  finished. 


Fig.  21. 


We  generally  use  a syrup  boiled  to  the  thread  degree,  and 
pour  it  straight  into  the  candying  trough  as  soon  as  it  has 
cooled  to  60°  C.,  or  to  50°  at  the  most.  The  cold  trough  and 
its  contents  then  soon  bring  it  to  the  crystallising  point. 
Ihe  subsequent  cooling,  however,  is  very  slow,  so  that  the  syrup 
will  continue  to  deposit  crystals  on  the  fruit  for  a long  time. 
Hence  by  leaving  the  fruit  in  for  a shorter  or  longer  time,  any 
desired  thickness  of  crust  can  be  secured. 

The  most  difficult  fruits  to  candy  well  are  very  juicy  ones, 
such  as  apricots  and  peaches.  These  should  be  first  skinned  by 
dipping  them  for  an  instant  in  boiling  water,  then  rubbing  the 
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skin  off  with  the  fingers.  Tliey  should  also  he  put  on  tlie 
bottom  of  the  trougli,  so  as  to  be  in  the  syrup  for  tlie  longest 
time.  Exceptionally  juicy  fruits,  such  as  strawberries,  nisp- 
herries,  and  mulberries,  must  not  be  laid  on  frames  at  all,  but 
hung  in  the  syrup  so  as  to  touch  it  on  all  sides.  Orange  peel 
and  slices  of  pine  apple.s,  too,  must  either  be  sus])ended  <ir  candied 
twice  over,  being  turned  carefully  after  the  first  candying,  so 
that  the  side  which  was  at  first  undermost  may  become  candied. 

For  very  juicy  fruits  the  sugar  should  be  boiled  to  strong 
thread,  so  as  to  get  the  surface  quickly  covered  with  crystals 
and  prevent  loss  of  juice. 

If  very  fine-looking  specimens  are  wanted,  of  pine  apple  for 
example,  they  are  treated  separately  at  first  in  syrup  boiled  to 
strong  thread,  and  then  hung  in  the  larger  vessels  udien  they 
have  received  a preliminary  coating. 

In  candying  very  juicy  fruit  the  syrup  must  be  used  at  as  low 
a temperature  as  possible,  for  fear  of  the  fruit  becoming  wrinkled, 
and  hence  suffering  in  appearance. 

A process  which  is  often  employed  with  sj)ecially  fine  fruits 
is  to  hang  them  by  a thread  or  to  transfix  them  with  a wire,  and 
then  dip  them  into  strongly  boiled  syrup  which  has  cooled 
doAvn  to  about  50°  C.  They  are  then  sprinkled  over  with 
very  finely  powdered  white  sugar  and  hung  up.  The  powdered 
sugar  gradually  di.ssolves  in  the  syrup,  and  the  whole  mass  sets 
on  the  outside  of  the  fruit  to  a thick  transparent  varnish. 
When  the  fruit  is  dry  enough  to  forma  tough  thread  when  the 
tip  of  the  finger  is  applied  to  them  and  then  removed,  they  are 
again  hung  in  syrup  boiled  to  strong  thread,  until  they  are 
thickly  crusted  with  crystals.  This  laborious  process  is  only 
carried  out  with  whole  pine  apples  or  peaches  of  irreproachable 
appearance.  It  gives  an  article  of  exceptional  beauty. 

When  on  the  removal  of  a sample  from  the  uppermost  frame 
of  the  candying  trough  it  is  seen  to  be  ready,  the  frame  is  lifted 
out,  and  when  it  has  drained  into  the  trough,  goes  direct  with 
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its  contents  into  the  drying-room.  Wlien  all  the  frames  are 
out,  the  syrup  is  run  off.  This  is  mixed  with  one-fourth  of  the 
weight  of  sugar  originally  employed  to  make  it,  and  returned  to 
the  boiling  pan  for  use  over  again.  The  same  syrup  cannot, 
however,  be  used  over  and  over  again  indefinitely.  Every  time 
it  is  heated  some  of  the  sugar  is  converted  into  uncrystallistahlc 
sugar,  and  at  last  enough  is  formed  to  make  the  syrup  useless  for 
candying  purposes.  Besides,  the  repeated  boilings  gradually  colour 
the  syrup,  which  becomes  unfit  for  candying  for  that  reason  alone. 

The  best  outlet  for  such  altered  sugar  is  to  use  it  for  preserves, 
for  which  it  answers  admirably.  All  that  has  to  he  done  is  to 
heat  it  to  65°,  pour  it  over  the  fruit,  and  close  the  vessel  at 
. once.  If  the  syrup  has  become  very  dark  it  can  be  discolourised 
with  animal-charcoal  as  before  described.  The  use  of  these 
waste  syrups  from  the  candying  trough  for  preservation  has  also 
the  special  advantage  that  they  are  not  apt  to  crystallise  in  the 
storage  vessel. 

The  drying  of  the  candied  fruits  may  be  greatly  accelerated  by 
dusting  them  with  powdered  sugar.  The  arrangement  of  the 
drying-room  simply  requires  a cast-iron  jacketed  stove  to  heat 
air  passing  through  the  jacket  on  its  way  to  the  room.  Supports 
are  provided  inside  the  room  for  the  frames  full  of  fruit.  The 
room  should  not  be  too  lofty,  or  the  parts  near  the  ceiling  will 
be  difficult  of  access  and  will  probably  be  insufficiently  warmed. 
Thus  space  will  be  wasted.  If  the  temperature  of  the  drying- 
room  does  not  exceed  40  C.,  it  can  be  used,  not  merely  for 
drying  candied  fruit,  which  dries  very  quickly  indeed  at  that 
temperature,  but  for  preserving  fresh  frpit  as  described.  If  a 
drying  cupboard  only  is  used,  it  can  be  well  warmed  by  a large 
fiower  pot  full  of  glowing  charcoal  having  a well-fitting  cover, 
and  supplied  AVith  air  only  through  the  hole  in  the  bottom, 
uhich  must  be  kept  clear  and  at  some  little  distance  above  the 
floor  supports.  Such  an  arrangement  is  a slow  combustion  stove, 
which  gives  a very  uniform  heat. 


XLIX 

CARAMELISED  FRUIT 

f T is  a very  simple  matter  to  coat  fruit  with  caramel.  The 
caramel  is  allowed  to  cool  when  made  until  a .sample  fruit 
dipped  into  it  gets  the  right  coating  at  once,  and  then  the  whole, 
lot  is  treated  without  delay.  Fine  caramel  fruits,  such  sis  chest- 
nuts, are  dipped  separately  on  a ring  wrapped  with  wire. 
Commoner  goods  are  spitted  together  on  thin  pieces  of  wood  for 
dipping.  Caramelised  fruit  keeps  badly,  as  its  hygroscopic 
qualities  make  it  become  damp. 
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THE  MANUFACTURE  OF  SUGAR-STICKS,  OR 
BARLEY  SUGAR 

S already  mentioned,  fused  sugar  is  at  first  glassy  and  trans- 


parent when  cold.  The  product  can  he  made  in  different 
ways,  according  to  the  quality  required.  There  is  hardly  a 
confectionery  article  made  in  so  many  different  forms  and 
qualities,  and  at  so  many  different  prices.  Simple  sugar-sticks 
are  very  cheap  articles,  but  varieties  are  made  of  many  different 
colours  and  with  all  sorts  of  flavouring.  The  sugar-sticks  then 
become  bonbons,  fruit  - sugar,  etc.  Plain  sugar  - sticks  are 
made  by  boiling  sugar  to  the  state  of  caramel  and  then  pouring 
it  from  the  spout  of  a vessel  on  to  a flat  plate  of  stone,  where  it 
immediately  sets  into  ribbons  of  semi-circular  section.  An 
assistant  turns  them  over  immediately,  to  flatten  them,  and 
when  they  have  set  sufficiently,  twists  them  spirally  together 
and,  finally,  rolls  the  twisted  masses  on  the  stone  with  a board 
to  make  them  circular.  The  stick  can  also  be  treated  with 
colours,  perfumes,  and  flavourings  to  enhance  its  cost. 

The  sticks,  broken  up,  give  a kind  of  cheap  sweet.  It  is  not 
diflicult  to  give  this  kind  of  sugar  very  pleasing  forms,  by  means 
of  dies  and  presses.  Pieces  are  thus  made  spherical  or  oval,  or 
to  imitate  the  shape  of  particular  fruits.  In  this  last  case  the 
sugar  is  always  dyed  and  flavoured  to  correspond  with  the  shape 
given  to  it. 

To  give  the  sugar  the  necessary  plasticity  for  shaping,  it  is  jmt 
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on  platoK  heated  below  with  liot  water.  Tliere  are  .several 
devices  whereby  pretty  articles  can  be  made  from  sugar-sticks. 
For  example,  seven  sticks  are  coloured  differently  and  twisted 
into  a rope,  which  is  then  rolled  out,  twisted  up  again,  and  again 
rolled  out.  In  this  way  sticks  are  made  of  various  coloured 
parts,  which  are  intertwined  in  various  directions,  recalling  the 
famous  iMurano  glass,  which  is  in  fact  made  in  pretty  much  the 
same  way  from  different  coloured  glasses. 
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B0NB0N-MAKINC4 

T ) Y the  name  bonbon  we  iindei'staml  cylindrical,  lieinispherical, 
^ f or  spherical  masses  of  sugar,  coloured,  scented,  and  flavoured 
in  various  ways,  and  closely  resembling  certain  kinds  of  sugar- 
sticks.  Of  late  agreeable  shapes  have  been  given  to  bonbons  by 
stamping.  Lozenges,  as  these  stamped  sweets  are  called,  are 
coin-like  disc.s,  which  often  bear  on  one  side  the  name  of  the 
sweet,  and  on  the  other  the  name  of  the  maker,  his  trade  mark, 
or  other  impression.  A good  example  of  these  is  afforded  by  the 
famous  English  peppermint  lozenges. 

The  commonest  form  of  bonbon  is  got  by  simply  pouring  the 
perfumed  and  flavoured  syrup  from  the  spout  of  a vessel  on  to  a 
flat  marble,  where  the  drops  set  to  hemispherical  masses.  Even 
a very  skilled  man  cannot  make  them  all  the  same  size. 
Uniformity  of  shape  and  size  is  only  attainable  by  the  use  of 
machinery. 

The  bonbon  preparation  is  made  by  boiling  sugar  to  the  crack 
degree  and  then  stirring  in  the  various  accessories. 
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FRUIT-DROPS 


ROUT  forty  or  fifty  years  ago  the  English  introduced  a 


special  sort  of  bonbons  under  the  name  of  fruit-drops. 
These  were  a great  success  on  account  of  their  plea.sing  appear- 
ance and  the  close  resemblance  of  their  taste  to  that  of  the 
fruit  of  which  they  bore  the  name.  They  are  made  by  adding 
fruit  essences  to  various  syrups,  and  the  consumption  of  them 
is  now  enormou.sly  great,  especially  in  the  United  States.  They 
are  in  taste  and  appearance  the  most  superior  article  of  their 
kind.  The  .manufacture  is  not  difficult,  but  moulds  and  stamp- 
ing presses  are  indispensable.  Although  the  cost  of  plant 
is  somewhat  heavy,  it  is  soon  repaid  by  the  large  profits 
made  with  this  cla.ss  of  article. 

• 

Rock. 

Rock  consists  of  cylindrical  sticks  of  various  thicknesses, 
which  are  broken  up  into  dis&s.  Their  surfaces  often  show 
pretty  designs,  which  are  produced  in  a special  manner.  We 
will  illustrate  the  manufacture  by  an  e.xample. 

Let  us  suppose  we  have  to  make  a rod  with  a white  core 

round  which  three  blue  and  three  yellow  points  make  a regular 

hexagon,  the  whole  being  enclosed  in  a red  matrix.  We  first 

make  exactly  seven  equal  rods  of  the  proper  colours  by  casting 

the  flavoured  and  coloured  syrup  in  metal  moulds,  made  in 

halves.  These  moulds  must  be  warm  when  the  casting  is 
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made,  so  that  the  sugar  does  not  become  too  brittle.  In 
continual  use  they  are  soon  warmed  by  the  syrup.  We  then 
set  the  white  rod  vertical,  and  the  blue  and  yellow  rods  round 
it  also  vertical,  and  at  the  proper  distances  from  it  and  from  one 
another.  When  they  are  all  truly  vertical,  a metal  tube  which 
can  be  taken  in  half  lengthways  is  placed  upright,  so  as  to 
enclose  them  with  the  white  rod  exactly  in  the  centre  of  the 
tube.  The  tube  is  then  filled  with  the  red  sugar,  which  binds 
the  seven  rods  into  a single  piece  with  itself.  The  internal 
arrangements  are  then  shown  in  every  transverse  section  of 
the  big  stick.  The  finished  stick  may  be  made  smaller  by 
heating  it  very  carefully,  but  not  sufficiently  to  cause  any 
blending  of  the  various  parts  of  its  interior,  and  then  put 
through  grooved  rollers,  so  as  to  increase  its  length,  exactly 
as  is  done  with  iron  rods  and  wire.  When  the  stick  gets 
very  long  it  is  cut  up  and  again  put  through  the  rollers, 
which  are  kept  warm  all  the  time.  In  this  way  the  rods 
can  be  got  down  to  two-fifths  of  an  inch  in  diameter,  and 
yet  retain  the  pattern  inside  perfectly.  The  rods  are  then 
allowed  to  cool  and  chopped  into  discs  with  a sharp  knife. 
It  is  ea.sy  to  see  how  a great  variety  of  patterns  can  be  produced 
by  similar  methods. 


jMoulded  Fruit-Drops. 

These  generally  take  the  form  of  imitations  of  raspberries 
and  strawberries.  Kollers  mould  quicker  than  presses,  but 
the  latter  give  the  better  appearance. 

For  compion  and  medium  goods  the  syrup  made  as  already 
directed  is  best  moulded  with  rollers  when  set,  but  for  the 
very  finest  wares,  stamping  presses  should  be  used,  e.p.,  for 
strawberry  and  raspberry  drops,  because  the  presses  give  the 
proper  shape  far  more  clearly,  so  much  so,  indeed,  that  so 
far  as  shape  is  concerned,  it  is  impossible  to  distinguish  the 
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bonbon  from  the  real  fruit.  When  rollers  are  used,  the  engrav- 
ing on  the  rollers  must  he  exact,  and  the  two  rollers  must 
come  together  in  true  register.  If  this  is  not  the  case,  seams 
will  be  produced  on  the  bonbons  which  will  give  them  a very 
second-rate  appearance. 


LI  II 


THE  MANUFACTURE  OF  URAG^IES 

riUlK  term  “dragees  ” includes  a great  variety  of  candies,  some 
J made  from  dried  fruits,  such  as  almonds,  aniseed,  coriander, 
carraways,  etc.,  by  coating  them  with  a suitable  substance, 
and  some  consisting  of  candies  produced  from  any  bonbon 
material  whatever,  but  coated  in  the  same  way  as  the  dragees 
of  the  other  kind.  Hence  dragees  are  divided  into  fruit-dragees 
and  bonbon-dragees. 

The  coating  is  usually  composed  of  gum  tragacanth  and  sugar, 
but  sometimes  of  a mixture  of  starch,  gum,  and  sugar.  The 
coating  of  the  fruit  is  d5ne  in  special  vessels,  called  dragee- 
pans,  which  consist  essentially  of  a vessel  which  rotates  on 
an  inclined  axis,  and  which  can  be  heated.  The  fruits  and 
the  dragee-preparation  being  put  together  into  the  vessel,  the 
coating  is  effected  by  rotating  the  heated  vessel.  Dragees 
made  from  a bonbon  material  cannot  be  coated  in  this  appar- 
atus, as  the  mass  will  stand  neither  the  heating  nor  the  shaking. 
The  former  would  fuse  it,  and  the  latter  would  break  it  to 
pieces.  The  preparation  of  bonbon-dragees  and  filled  bonbons, 
including  liqueur  sweets  and  many  other  specialities  of  the 
candy  trade,  must  be  done  by  hand,  as  only  very  little  help 
with  apparatus  is  possible. 

e have  now  treated  of  the  theory  of  candving,  for  we 
have  onl\'  indicated  the  methods,  without  considering  the 
special  recipes  which  are  in  use,  and  without  describing  min- 
1 1 
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utely  the  apparatus  used  in  tlie  manufacture.  We  find,  how- 
ever, in  all  well-furnished  candy  factories  certain  machines, 
specially  for  shaping  the  goods.  The  use  of  machinery  in 
the  trade  is  in  every  way  to  be  recommended,  as  it  simplifies 
and  cheapens  the  processes,  and  at  the  same  time  imparts  to 
the  confectionery  a beauty  of  appearance  wliich  far  exceeds 
anything  obtainable  by  hand-work.  Formerly,  candies  were 
only  produced  in  very  simple  forms,  but  now  they  can  be 
obtained  in  a state  which,  as  regards  regularity  and  uniformity 
of  shape  and  beauty  of  colour,  leaves  nothing  to  be  desired, 
so  that  they  ])lease  tlie  eye  as  much  as  the  sense  of  taste. 

A candy  manufacturer  who  desires  to  grapple  successfully 
with  competition  cannot  now  dispense  with  machinery,  so  that 
it  is  our  duty  to  speak  of  it  in  detail.  We  may  also  mention 
that  we  use,  besiiles  machinery  proper,  a large  number  of 
appliances  such  as  pouring  cans,  funnels  with  narrow  openings, 
small  moulds,  etc.,  whicli  can  be  made  to  contribute  greatly 
to  the  beauty  of  the  products.  These  we  shall  describe  at  the 
same  time. 


LIV 


THE  MACHINERY  AND  APPLIANCES  USED  IN 
. CANDY-MANUFACTURE 

Pouring  Spoons. 

FN  tlie  preparation  of  sugar-sticks,  bonbons,  rock,  drops,  etc., 
J-  it  is  a question  of  bringing  definite  quantities  of  molten 
sugar  into  special  forms,  which  is  usually  done  with  a pouring 
ladle.  The  proper  shape  of  this  has  a hemispherical  metal 
bowl  and  a wide  flat  handle  Avell  fastened  on.  The  bowl  has 
a spout  at  one  side.  This  spout  should  open  widely  into  the 
interior  of  the  bowl,  but  should  be  drawn  out  to  a long  channel, 
so  that  it  is  possible  to  let  the  contents  of  the  bowl  fall  either 
in  drops  or  in  a thin  stream.  The  form  of  the  spout  is  of 
special  importance,  as  if  it  is  wrong  drops  of  uniform  size 
cannot  be  obtained.  That  nothing  may  drop  from  the  outside 
of  the  ladle,  it  must  never  be  dipped  into  the  boiled  sugar, 
but  must  be  filled  from  another  ladle. 

The  Pouring  Funnel. 

The  use  of  this  requires  great  skill  on  the  part  of  the 
workman,  if  the  bonbons  are  to  be  quite  round  and  of  uniform 
size.  The  pouring  funnel  may,  however,  be  recommended  as 
a highly  practicable  substitute  for  the  pom-ing  ladle.  As  shown 
in  big.  22,  it  consists  of  a tinplate  funnel  with  a wooden  rod 
fitting  accurately  into  the  opening.  The  filled  funnel  is  held 
upright,  and  the  rod  is  lifted  till  enough  sugar  has  run  out. 
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It  is  then  pushed  down  again,  and  the  funnel  is  moved  to  the 
next  place  where  sugar  has  to  be  cast.  Pouring  funnels  are 
made  to  act  automatically,  so  that  the  workman  has  nothing  to 
do  hut  to  keep  the  funnel  full  and  to  turn  a handle.  Not  only 
does  the  turning  of  the  handle  oj)en  and  close  the  funnel  alter- 


nately, but  it  moves  the  sheet  of  tinplate  which  receives  the 
drops,  so  that  they  are  uniformly  spaced  in  a row.  "When  the 
row  is  linished,  the  plate  is  moved  by  hand  so  that  the  action  of 
the  machine  will  form  another  row  of  drops  parallel  to  the  first, 
and  so  on. 

iSIOULDS. 

Many  of  the  finer  and  larger  bonbons  are  made  of  special 
shapes,  such  as  stars,  hearts,  rings,  discs,  etc.,  by  moulding.  The 
moulds  are  either  made  by  forming  hollows  in  starch,  or  they 
are  permanent  ones  of  wood  (or  indiarubber).  The  best  results 
are  got,  however,  with  metal  moulds.  These  are  somewhat 
expensive,  but  they  last  practically  for  ever,  and  they  give 
a beautiful  sharpness  of  outline.  It  is  best  that  the  mould 
should  be  in  two  pieces.  This  is  indi-spensable  for  round 
bodies,  such  as  imitations  of  fruits,  unless  rollers  are  used, 
but  doublp  moulds  are  always  advisable,  as  with  them  filled 
bonbons  can  be  made. 
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The  first  time  a new  mould  is  used,  it  shows  whether  it 
is  properly  made  or  not.  If  the  bonbon  can  be  easily  removed 
from  it  when  cold,  without  damaging  any  fine  edges  and 
without  any  of  the  sugar  being  left  behind,  the  mould  will 
do.  Otherwise  it  is  useless,  as  it  wastes  time  and  spoils  the 
products. 

The  best  moulds  are  those  made  of  bronze.  When  used 
they  need  not  be  greased  inside,  as  wooden  moulds  must  be. 
Contact  with  the  cold  metal  causes  the  sugar  to  contract 
sufficiently  to  enable  it  to  be  easily  taken  out  when  set.  This 
quick  cooling  has,  however,  two  injurious  effects.  The  sweets 
become  very  hard,  and  from  the  formation  of  a countless  number 
of  tiny  sugar  crystals,  they  lose  most  of  their  transparency. 
Neither  of  these  defects  is  of  much  importance  with  second- 
rate  goods.  The  best  kinds  of  bonbon  must,  however,  melt 
in  the  mouth.  They  are  in  fact  called  fondants.  They  must 
also  be  transparent  and  glassy.  These  results  are  only  attain- 
able when  the  sugar  cools  slowly  in  the  mould.  Large  crystals 
then  form,  which  are  porous  and  melt  readily  in  the  mouth, 
and  are  more  transparent  than  smaller  ones.  Hence  the  mould 
is  warmed  before  being  used  for  fondants.  It  may  also  happen 
that  in  casting  small  bonbons,  which  are  quickly  thrown  out 
of  the  mould,  the  latter  get  so  hot  that  the  bonbons  take  too 
long  to  set.  In  this  case  the  mould  is  placed  on  a wet  cloth. 

In  former  days  bonbons  were  made  by  casting  only.  They 
are  now  largely  made  by  rolling  or  by  stamping  machinery. 
Lach  kind  of  machine  has  special  advantages  for  different 
kinds  of  goods. 


The  Lozenge  Knife. 

The  cutting  of  a sheet  of  boiled  sugar  into  four-sided  pieces 
of  equal  size  can  be  readily  effected  by  means  of  the  knife 
shown  in  Fig.  23.  It  consists  of  a wooden  cylinder  with  a 
handle  at  each  end.  One  of  these  handles  will  screw  off 
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to  allow  of  the  cutting  discs  being  placed  on  the  cylinder,  with 
rings  l)etween  them  to  determine  the  width  of  the  strips  cut. 
AV  hen  the  handle  is  screwed  on  again  the  discs  and  rings 
are  locked  in  place.  By  rolling  this  arrangement  over  the 


sheet  of  sugar  it  is  cut  into  long  strips.  Tlie  knife  is  then 
l)a,ssed  over  these  again  in  a different  direction,  according  to 
the  .shape  (.stjuare  or  rhomboidal)  the  pieces  are  to  he. 

Bo.vnoN  Rolling-Mill. 

This  consists,  as  is  shown  in  Tig.  24,  of  two  cylimlers  of 


Fig.  24. 

equal  diameters,  about  far  enough  apart  to  admit  a thick  sheet 
of  paper.  On  each  cylinder  half  the  mould  is  engraved.  Tlie 
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exact  correspondence  of  the  two  halves,  wlien  the  machine 
is  in  action,  is  ensured  by  gearing  the  two  rollers  together 
with  two  equal  wheels  of  the  same  numher  of  teeth.  One 
rotates  on  the  axis  of  one  roller,  the  other  on  that  of  the 
other.  As  the  wheels  have  the  same  number  of  teeth,  the 
two  rollers  are  so  connected  by  them  as  to  necessarily  rotate 
at  the  same  speed.  Behind  the  rollers,  which  are  turned  by 
a crank,  is  an  inclined  wooden  or  metal  plate.  On  this  the 
sugar  is  laid  in  a thin  sheet,  and  from  it  passes  between  the 
rollers.  The  moulded  bonbons  are  received  on  a plate  in 
front  of  the  rollers.  The  closer  the  rollers  are  together,  the 
less  is  the  waste.  The  waste  is  of  course  collected  and  melted 
up  for  future  mouldings.  To  enable  the  bonbons  to  fall  easily 
and  quickly  from  the  rollers,  the  sheet  should  be  very  slightly 
greased  on  both  sides.  This  prevents  the  sugar  from  sticking 
to  the  rollers. 

STAMPINGArACHINES. 

To  produce  bonbons  with  sharp  outlines,  and  especially  such 


as  have  to  bear  a trade  mark  or  an  inscription,  stamping- 
machines  are  the  mast  suitable.  As  Fig.  25  shows,  these 
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consist  of  an  iron  stand,  in  wliich  a screw  works  up  and  down. 
Tlie  lever  of  tlie  screw  1ms  heavy  balls  at  either  end.  The 
lower  end  of  the  screw  carries  the  die.  The  anvil  rests  on  a 
thick  sheet  of  indiaruhher  to  make  the  shock  of  the  <le.scending 
stamp  less  abrupt.  The  anvil  bears  the  die  for  the  under 
side  of  the  bonbon.  A ring  surrounds  this  die,  to  regulate 
the  thickne.ss  of  the  sweetmeat.  Tlie  sugar  mass  to  be  stamped 
is  rolled  out  into  sheets  about  twice  as  thick  as  the  sweetmeat 
is  to  be.  A skilled  workman  can  stamp  about  a hundred 
bonbons  or  lozenges  a minute  with  this  machine,  and  they 
will  all  be  exactly  alike.  In  this  way  the  famous  English 
pe])permint  lozenges  are  made.  The  machine  deserves  to  be 
more  used  than  is  actually  the  case. 

I )u.\g/:u-Machines. 

These  are  special  contrivances  for.  coating  fruits,  .such  as 
almonds,  uniformly  with  a dragee  - preparation,  and  to  give 


Fio.  26. 


them  a spherical  shape  at  the  same  time.  Their  principle 
is  that  of  the  glazing  - machine  used  in  gunpowder -making. 
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A rotatory  and  a rolling  motion  are  combined  in  a pan,  under 
which  a chafing  dish  is  put  to  keep  it  hot. 

The  machine  is  represented  in  Fig.  26.  Tlie  copper  pan 
is  .shaped  like  a very  flattened  orange,  and  is  kept  slowlj- 
rotated  on  an  inclined  axis  by  means  of  bevel  wheels.  The 
coating  and  the  dragees  are  put  together  into  the  pan,  the 
motion  of  which  carries  the  pieces  round  and  round  the  sides, 
and  rolls  them  over  and  over.  The  pan  must  be  kept  warm 
enough  to  prevent  the  sugar  from  getting  too  thick.  At  the 
same  time  the  pan  must  not  be  so  hot  that  the  sugar  is  too 
fluid,  or  the  coating  will  be  unsatisfactory. 

(Jther  utensils  are  used  in  the  trade,  such  as  ladles  with 
the  bowl  divided  into  two,  and  having  two  spouts,  as  well 
as  double  pouring  funnels.  These  are  used  for  making  two 
difi’erent  sorts  of  bonbon  at  once,  using  difterent  sugar-prepar- 
ations in  the  two  compartments.  We  shall  say  more  of  those 
farther  on. 


LV 


DYEING  CANDIES  AND  BONBONS 

\S  all  these  articles  are  intended  to  he  eaten,  only  such  dyes 
must  he  put  into  them  as-  are  in  no  way  injurious  to 
health.  Unfortunately,  however,  many  manufacturers  are 
culpable  enough  to  use,  and  to  publish,  recipes  directing  tlie 
use,  not  only  of  injurious,  hut  even  of  very  poisonous  dyes. 
Independently  of  the  moral  obligations  under  which  every 
manufacturer  of  comestibles  lies,  the  use  of  such  dyes  makes 
him  justly  liable  to  heavy  punishment.  The  practice  is,  besides, 
absolutely  gratuitous,  for  we  are  acquainted  with  dyes  enougli 
which  are  absolutely  harmless  to  give  us  every  variety  of 
beautiful  colour.  As  we  know  by  experience  that  with  very 
many  even  higlily  skilled  confectioners  a knowledge  of  what 
dyes  may  and  what  dyes  may  not  be  used,  is  the  subject  in 
which  their  knowledge  is  less  than  in  any  other  branch  of  their 
profession,  we  ofl’er  no  apology  for  going  into  this  matter 
in  detail. 

Among  whites,  lead  and  zinc  whites  arc  the  commonest. 
Doth  are  poisons.  The  so-called  permanent  white  is  harmless, 
but  very  heavy.  I.evigateil  chalk  can  be  used  fearlessly. 
Besides,  the  confectioner  has  a beautifully  white  substance  in 
starch,  which  answers  every  possible  requirement  as  a white 
colouring  matter. 

Yellow  is  often  dyed  with  chrome-yellow  or  litharge.  Both, 

like  all  lead  compound.s,  are  highly  poisonous.  As  a red,  red 
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lead,  another  poisonous  lead  compound,  is  used,  and  also  the 
heavy  and  expensive  pigment  known  as  cinnabar.  Ochres  can 
be  used  to  give  a harmless  yellow  or  red  to  the  commoner  kinds 
of  sweets. 

Among  greens  wo  have  first  chromium  compounds.  These, 
however,  although  harmless,  are  much  too  expensive.  Then 
we  have  various  compounds  of  copper  and  arsenic,  all  of  which 
are  poisonous,  especially  the  latter.  Schweinfurt  green  con- 
tains both  copper  and  arsenic. 

Among  blues,  bf)th  Mountain  blue  and  Berlin  blue  must  be 
classed  as  very  poisonous.  Cobalt  blue  and  ultramariTie  are 
harmless,  but  the  former  will  not  .stand  the  acid  present  in 
fruit  sweetmeats,  and  the  latter  is  too  dear. 

As  we  see,  there  are  very  few  mineral  colouring  matters  that 
we  can  use,  and  those  we  can  have  the  great  drawback  that 
being  incapable  of  solution,  they  require  a great  expenditure  of 
time  and  labour  to  mix  them  thoroughly  with  the  sugar.  The 
mineral  pigments  should  therefore  be  discarded  entirely,  and 
only  organic  dyes  should  be  employed. 

We  now  give  a list  of  colouring  matters  Avhich  are  perfectly 
harmless,  which  can  be  readily  and  quickly  mixed  thoroughly 
with  the  mass,  and  which  will  give  every  colour  that  can  bo 
wanted. 

i ellow.  Concentrated  solution  of  caramel  will  give  a verv 
fine  golden  yellow,  which  gives  transparent  bonbons  a vei’y 
beautiful  appearance.  This  colour  can,  it  is  true,  be  secured 
by  heating  the  whole  bonbon-preparation,  but  it  is  far  better 
to  dye  with  caramel,  as  else  the  sugar  may  be  heated  too  much 
to  subserve  its  main  purpose.  Care  must  be  taken  in  dyeing 
with  caramel,  as  a very  little  of  it  goes  a long  way.  Pure 
yellow  IS  produced  in  very  beautiful  shades  by  saffron.  The 
dye-li(iuid  is  easily  made  with  boiling  water,  but  tincture  of 
saffron  is  greatly  to  be  preferred,  as  it  can  be  kept  in  stock. 
The  saffron  should  be  soaked  in  about  eight  times  its  weight  of 
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].lic  strongest  S.AMt.  for  forty-eiglit  hours.  Tlie  tincture  is 
tlien  j)oured  off,  ami  the  digestion  resumed  witli  half  the 
quantity  of  spirit.  After  two  more  days  the  re.sidue  is  pressed, 
and  the  liquid  obtained  is  liltered.  It  and  the  two  other 
tinctures  are  then  mixed  together  and  kej)t  in  well-stoppered 
bottle.s. 

When  this  dye  is  jioured  into  hot  sugar,  the  alcohol  rapidly 
evaporates  and  the  .saffron  remains  dissolved  in  the  sugar.  Any 
yellow,  from  the  most  delicate  straw  colour  to  the  dee])est  dark 
yellow,  can  be  got  with  saffron  tincture,  and  with  the  ad- 
mixture of  a ])ure  red  any  kind  of  orange  hue  may  be  produced. 

Other  substances  which  can  be  used  for  yellow  are  the 
extracts  of  quercitron  or  turmeric.  The  finely  powdered 
material  is  boiled  for  at  least  an  hour  in  from  ten  to  fifteen  times 
its  weight  of  water  (soft  water  is  best).  The  water  is  then 
filtered  and  evaporated  to  a thin  syrup.  If  this  syrup  is  mixed 
with  about  one-fifth  of  its  volume  of  .strong  S.V.R.  it  will  keep 
indefinitely. 

Red. — Carmine  is  dear,  but  redwood  extract  answers  capitally. 
The  extract  is  made  exactly  as  above  described  for  quercitron 
or  turmeric. 

Many  of  these  extracts,  especially  those  of  logwood  and  red- 
wood, can  be  bought  ready  made,  either  in  paste  or  powder 
form,  anil  only  require  treatment  with  spirit  after  .softening 
them  with  a very  little  water.  The  juice  of  alkermes  [Phytolacca 
decatidra)  also  gives  a beautiful  red  very  suitable  for  sweet- 
meats. 

/Hue. — The  best  dye  to  use  is  indigocarmine,  which  can  be 
bought  as  a dark  black-blue  paste  with  a characteristic  cojipery 
lustre.  The  stronger  this  lustre  is  the  better  the  indigocarmine. 
In  the  p.aste  form  the  dye  is  quite  iiermanent,  and  it  affords  a 
substance  of  very  great  colouring  power.  piece  the  size  of 
a bean  is  enough  for  a whole  panful  of  boiled  sugar. 

Bromn. — This  r?irely  used  colour  is  got  by  again  making  use 
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of  caramel,  which  is  added  in  the  necessary  quantity  to  the 
water  with  which  the  sugar  is  to  he  boiled.  Caramel  will  give 
every  shade  of  brown,  from  the  lightest  to  one  very  black. 

Green. — This  is  got  by  mixing  indigocarmine  rvith  one  of  the 
yellows  already  mentioned.  According  as  the  blue  or  the 
yellow  colour  prevails,  we  get  a darker  or  a lighter  green. 

Violet. — This  is  produced  with  indigocarmine  and  logwood 
extract.  With  both  gi'cens  and  violets,  the  indigocarmine 
solution  is  always  added  to  a solution  of  the  other  dye  until  the 
desired  shade  is  obtained. 

Of  late  we  have  learnt  how  to  prepare  many  harmless  coal- 
tar  dyes,  and  most  of  these,  are  soluble  in  water.  They  are 
kept  in  the  form  of  concentrated  solution  in  bottle.s,  and  are  of 
great  colouring  power,  so  that  they  not  only  have  to  be  used  in 
very  small  quantity,  but  often  have  to  be  diluted  before  adding 
them  to  the  sugar. 

The  dyeing  of  bonbons  is  largely  a matter  of  taste,  but  care 
should  nevertheless  be  taken  not  to  make  any  contrast  between 
colour  and  flavour.  Thus  lemon-flavoured  sweets  should 
always  be  dyed  yellow,  and  so  on. 

Indigocarmine  is  sometimes  used  to  give  a white  colour  to 
sugar  that  has  been  turned  yellow  by  unskilful  boiling.  The 
indigo  is  very  cautiously  added  till  all  colour  disappears. 

It  is  of  course  just  as  bad  to  wrap  bonbons  in  paper  coloured 
with  poisonous  substances  as  it  is  to  use  such  substances  to  dye 
the  bonbons.  The  makers  and  dyers  of  paper  know  this,  and 
will  always  supply  confectioners  with  non-injurious  paper. 

The  cqlours  above  given  will  give  every  colour  and  every 
shade  that  can  be  required,  and  that  with  the  greatest  beauty, 
and  no  others  are  required  by  the  confectioner  for  any  purpose. 


LVl 


ESSENTIAL  OILS  USED  IN  CANDY-MAKING 

1A  RGE  amounts  of  essential  oils  ami  fruit-essences  are  used 
^ in  confectionery  to  produce  agreeable  odours  and  tastes. 
Whole  fruits,  too,  are  used  for  flavouring,  e.g.  carraways,  aniseed, 
coriander,  etc.,  or  parts  of  fruits,  such  as  orange  peel  and  lemon 
jieel.  Besides  these  natural  products  many  artificial  substances 
are  used,  fruit-essences,  for  instance,  imitating  the  tastes  of 
strawberry,  raspberry,  and  pine  apple,  and  scents,  e.g.  the  oils 
of  rose  and  of  the  violet. 

Unfortunately  the  finest  of  the  fruit  aromas  can  only  be  got 
with  fresh  fruit,  as  they  will  not  keep.  Every  confectioner 
knows  that  while  sweetmeats  made  with  fresh  strawberries 
really  resemble  the  fruit  in  taste  and  odour,  those  made  with 
the  preserved  fruit-juice  are  very  inferior.  The  same  is  more 
or  less  true  of  all  fruits,  although  some  aromas  can  be  preserved 
better  than  others.  I’ine-apple  aroma,  for  example,  lasts  a 
long  time.  In  many  cases,  too,  it  is  impossible  to  transfer  the 
aroma  from  the  natural  product  to  confectionery.  Hence 
nothing  is  left  but  to  use  artificial  essences.  If,  for  example, 
we  want  a sweetmeat  with  the  odour  of  violets,  the  best  we  can 
do  with  the  natural  products  is  to  take  orris-root  jwwder  and 
mix  it  with  the  goods,  although  the  smell  of  violets  is  very, 
dillerent  from  that  of  the  root  of  the  iris. 

The  best  plan  of  all  is  of  course  to  use  the  fre.sh  juice 
of  the  fruit.  This  can,  however,  only  be  done  during  a 
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portion  of  tlio  year,  and  for  the  most  expensive  kinds  of 
confectionery. 

Fortunately,  then,  we  have  a whole  series  of  artificial  fruit- 
essences  of  very  agreeable  qualities.  In  some  cases  it  is  only 
possible  to  detect  that  a fruit-essence  has  been  nsed  by  com- 
paring the  flavour  at  once  with  that  of  the  fresh  fruit.  With 
a fresh  pine  apple  at  hand,  for  example,  it  is  easy  to  detect 
artificial  essence  of  pine  apple,  but  with  the  best  essence  any 
remembrance  of  the  real  flavour  is  insuflficient. 

As  the . use  of  the  artificial  essences  is  very  great,  and  is 
increasing  among  confectioners,  we  must  consider  the  subject 
carefully. 

Aromatised  Waters. 

In  the  preparation  of  essential  oils  from  I’eal  fruits  and 
flowers  we  always  obtain  with  the  oil  a quantity  of  water, 
which  contains  some  of  the  oil  in  solution,  and  has  therefore 
a very  agreeable  smell.  These  aromatised  waters  are  very 
advantageous  for  the  manufacture  of  very  fine  bonbons  and 
jellies.  It  is  only  necessary  to  pour  some  of  the  water  on  to 
the  boiled  sugar  after  it  has  cooled  to  a certain  point,  to  enable 
pleasantly  scented  bonbons  to  be  afterwards  made  from  the 
sugar.  Such  bonbons  are  always  coloured  the  same  colour  as 
the  fruit  or  flower  from  which  the  aromatised  water  was 
made. 

The  waters  most  commonly  used  are  rose  water  and  orange- 
flower  water.  Both  of  these  are  used  in  pharmacy.  In  buying 
them  the  confectioner  must  see  that  he  gets  them  fresh,  as  the 
scent  is  lost  on  keeping.  If  it  is  necessary  to  store  these 
waters,  they  must  be  kept  in  the  dark  and  as  cool  as  possible, 
and  in  air-tight  vessels. 

It  m essential  to  let  boiled  sugar  cool,  as  far  as  is  consistent 
with  Its  subsequent  working-up,  before  any  aromatised  water  or 
essential  oil  is  added  to  it,  so  that  the  amount  of  scent  or  flavour 
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lost  by  evaporation,  due  to  the  lieat  of  tlie  sugar,  iimy  be  no 
greater  than  is  unavoidable. 

The  Essential  Oils. 

These  oils  are  abundant  in  eominerce,  and  are  distinguished 
from  the  fatty  oils  by  being  volatile.  They  all  have  a plea.sant 
smell.  ^lany  of  them  are  used  in  confectionery,  frequently  in 
the  natural  substance  containing  them,  such  as  orange  and 
lemon  peel,  cinnamon,  aniseed,  carraways,  coriander,  etc. 
iS'evertheless,  if  these  are  only  required  for  llavuuring  jiurposes, 
the  largest  part  of  them  is  only  a make  weight.  They  are 
generally  used  by  boiling  them  in  the  sugar,  which  then  absorbs 
the  essential  oil.  It  is  in  most  cases  far  better  to  add  the 
essential  oils  themselves  to  the  sugar.  By  so  <loing  the  nui.sance 
of  the  waste  part  of  the  vegetable  i>roduct  is  avoided,  and  the 
strength  of  the  ilavnuring  can  be  far  better  regulated.  The 
ethereal  oils  are  always  used  in  solution  in  spirit  for  con- 
fectionery pui'iioses.  These  solutions  are  known  as  tinctures, 
and  will  now  be  described. 


Tinctures. 

These  can  be  prepareil  in  many  ways,  either  from  the  plant 
itself  or  from  the  essential  oil.  In  order  to  be  able  to  regulab' 
the  flavouring  of  the  confectionery,  it  is  indispen-sable  always  to 
make  the  tincture  with  the  same  proportions  of  plant  and  spirit 
so  as  to  get  the  tincture  of  a constant  strength.  We  use  glass 
flasks  provided  with  good  well-fitting  corks  for  preparing 
tincturc.s.  If  the  i>recaution  of  choosing  good  corks  is  omitted, 
there  will  be  much  loss  of  expensive  spirit  by  evaporation. 

The  vegetable  matter  is  broken  small  and  digested  with  the 
spirit  in  the  flask  in  a warm  place,  shaking  every  day.  After 
ten  days  or  a fortnight  the  tincture  is  poured  oil’,  and  the 
residue  is  rinsed  with  spirit  ami  the  rinsings  added  to  the 
rest. 
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Special  treatment  is  necessary  for  fruits  and  seeds.  In  dry 
fruits,  such  as  aniseed,  carraway,  fennel,  and  coriander,  the 
inner  parts  of  the  seeds  are  free  from  essential  oil,  which  occurs 
in  the  husk  only.  They  must  be  crushed  before  being  put 
into  the  spirit.  Cinnamon  and  orris-root  are  bruised  to  a very 
fine  powder,  and  vanilla  is  cut  up  as  small  as  possible  with 
scissors. 

Although  the  oils  of  lemon  and  orange-peel  are  common 
enough,  the  manufacturing  confectioner  can  often  make  the 
tinctures  himself  from  the  fresh  fruit,  because  he  uses  the  fruit 
m his  business  for  other  imrposes.  Lemon-juice  is  largely  used 
in  bonbon-making,  and  orange  cuttings  are  often  candied.  In 
both  cases  the  peel  is  a waste  product,  which  may  very  well  be 
utilised  for  tincture-making.  If,  however,  we  use  the  peel  just 
as  it  conies  from  the  fruit,  we  should  certainly  get  the  essential 
oil,  but  with  it  a number  of  other  things,  which  would  not 
always  bring  a pleasant  taste  into  the  confectionery.  Orange 
and  lemon  peel  consist  of  a yellow  leathery  exterior  lined  with 
a white  porous  skin.  The  former  alone  contains  the  oil  in 
special  receptacles.  The  white  skin  contains  no  oil,  but  does 
contain  bitter  principles  soluble  in  alcohol.  Hence  the  white 
skin  must  be  removed  with  a sharp  knife,  and  not  put  into  the 
spirit.  We  append  recipes  for  making  some  of  the  most 
important  confectionery  tinctures,  distinguishing  those  made 
direct  from  the  plant  (Class  A)  from  those  made  from  the 
essential  oils  (Class  B).  The  former  are  always  superior  to 
the  latter.  They  should  invariably  be  made  from  fresh  plants, 
as  dried  plants  yield  distinctly  inferior  tinctures. 

Class  A. 


1.  Aniseed  . . Crushed  aniseed  . . 3 lb. 

Spirit  . . . . 20  ,, 

•2.  Angelica  . . Angelica  root  . . . 3 ,, 

Spirit  , . . . 20  ,, 
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Valerian 

. Valerian  root  . 

12  lb. 

(V.  officinalis) 

.Spirit 

oo  „ 

Ha.sll  • 

. Basil  leaves 

4-6  ,, 

Spirit 

(4  11).  of  fresh,  6 11).  of  dry  leave.s). 

10  „ 

llergainot 

. Bergamot  peel 

0 „ 

8i)irit 

20  „ 

Calanins 

. Calamus  root  . 

2 „ 

Spirit 

10  „ 

Cardamom  . 

. Cardamoms 

5-6  „ 

Spirit 

100  „ 

Ca.s.sia  . 

Ca.ssia 

2 „ 

Spirit 

20  „ 

Lemon  .' 

. Fresh  lemon  peel 

100 

-160  pic 

Spirit 

20  Ih. 

Cocoa  . 

. Cocoa 

2 „ 

Spirit 

10  „ 

The  cocoa  is  first  njasted,  freed  from  the 
and  freed  from  oil  by  hot  pressing. 


shell,  and  crushed 


11.  Cura9oa  . . Cura^oa  orange  peel  . 3 11). 

Spirit  . . . . 10  ,, 


Choose  fresh  peel,  which  is  much  richer  in  oil  than  old  .samples. 


12. 

13. 

14. 

15. 

16. 
17. 


18. 


19. 


20. 


Cumarin  (see 

Tonka  beans). 

Fennel  . 

. Cni.shed  fennel 
Spirit 

Orris  . 

Powdered  orris-root 
Spirit 

ColTec  . 

. Roasted  coffee  . 
Spirit 

Mint  . 

. Mint,  fresh  or  dry 
Spirit 

CaiTaway 

. Crushed  cari'away 
Spirit 

Lavender 

. Dry  lavender  . 
Spirit 

Mace  . 

Mace 

.Spirit 

Melis.sa 

. Melis.sa  . 
Spirit 

3 11). 
20  „ 
.5-6  „ 
100  „ 
2 „ 

2-3  „ 
20  „ 
2 „ 
20  „ 
2 

20  „ 
8 „ 
100  ,, 
2 „ 
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21.  Nutmeg 

Crushed  nutmeg 

2 lb. 

Spirit  .... 

20  „ 

22.  Cloves  . 

Cloves  .... 

3 „ 

Spirit  .... 

20  „ 

23.  Pei)permint  . 

Pejipermint,  fresh  . 

2 

} ) 

„ or  dry  . 

3 

Sjiirit  .... 

10  „ 

24.  Pomegranate 

Fre.sh  orange  peel  . 

2 „ 

Spirit  .... 

25.  Rose  . 

Salted  rose  leaves 

2 „ 

S[iirit  .... 

10  „ 

26.  Rosemary 

Rosemary 

3-4  ,, 

Spirit  .... 

20  „ 

27.  Sage 

Sage  .... 

5-7  „ 

Spirit  .... 

20  „ 

28.  Celery  . 

Crushed  seeds  . 

4-5  „ 

Spirit  .... 

20  „ 

29.  Star-aiii.se  . 

Star-anise 

3 „ 

Spirit  .... 

20  „ 

30.  Thyme 

Thyme  .... 

5-6 

Spirit  .... 

20  „ 

31.  Tonka  bean  . 

Crushed  beans . 

2 „ 

Spirit  .... 

20  „ 

Tliis  specially  agreeable  scent  resembles  cumarin  and  wood  rulF 

in  odour.  Cumarin  is  the  odoriferous  principle  in 

these  tliree, 

and  in  many  other  plants. 

32.  Vanilla 

Chopped  vanilla 

2 lb. 

Spirit  .... 

200  „ 

33.  Violet  (.see  No.  14). 

34.  Woodrutl 

Fre.sh  herb 

5 „ 

Spirit  .... 

20  „ 

35.  Cinnamon  . 

Ceylon  cinnamon 

2 „ 

Spirit  .... 

20  „ 

Class  B. 

1.  Aniseed  oil 

2 oz. 

Spirit 

500  „ 

2.  Bergamot  oil  . 

2 „ 

Spirit  . 
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3.  Rectified  real  oil  of  bitter  almoiulH  . 

Spirit 

Romcniber  tliat  unrectified  oil  of  bitter 
poisonous. 

4.  Calamus  oil  . 

Sj)irit 

5.  Cassia  oil 
Spirit 

6.  Lemon  oil 
Spirit 

7.  Coriander  oil  . 

Spirit 

8.  Fennel  oil 
Spirit  . 

9.  CaiTaway  oil  . 

Spirit 

10.  Mint  oil . 

Spirit 

11.  English  lavender  I 
Spirit 

12.  Mace  oil. 

Sjnrit 

13.  Melissa  oil 
S]>irit 

14.  Nutmeg  oil 
Spirit 

l.'i.  Clove  oil 
S])irit 

16.  Orange  flower  oil 
S])irit 

17.  Orange  jHiel  oil 
Spirit 


Spirit 

19.  Rose  oil  . 
Spirit 

20.  Rosemary  oil  . 
S]iirit 

21.  Sage  oil  . 
Sjurit 


. 3 oz. 

. 200  „ 
almonds  is 


very 


3 oz 

400  „ 

^ »» 

500  „ 

2 „ 

200 

3 „ 

250  „ 

0 .. 

1000  ,, 

8 

1000  ,, 

7 ,, 

1000  „ 

il 

3 

200  „ 

3 

500  „ 

3 

500  „ 

3 

500  „ 

3 „ 

500  „ 

3 „ 

500  „ 

2 „ 

200  „ 

t oil 

3 „ 

200  „ 

5 ,, 

1000  „ 

2 „ 

100  ,, 

3 „ 

.500  „ 
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22.  Celery  oil  .......  3 oi!. 

Spirit 600  ,, 

23.  Star-anLse  oil 3 ,, 

Spirit 500  ,, 

24.  Vanilline  . . . . . . . 2 ,, 

Spirit . 1000  ,, 

25.  Ceylon  cinnamon  oil  . . . . . 5 ,, 

Spirit . 1000  ,, 


To  use  a tincture  of  either  of  thSse  classes  for  bonbons  it  is 
simply  necessary  to  mix  the  tincture  with  the  sufficiently 
cooled  sugar.  The  amount  to  use  must  be  determined  by 
trial. 
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FRUIT-ESSENCES 

riUIESE  are  cliemical  i»roilucts  wliicli  have  a pronounced  and 
for  the  most  part  pleasant  smell.  Thev  are  now  very 
largely  used,  even  for  ices.  Pine-apple  ices,  for  example,  are 
rarely  made  from  real  pine  apple. 

It  is  very  diflicult  or  even  impo.ssible  to  make  fruit-droj)s 
with  genuine  fruit-juice,  because  in  order  to  get  a sufficiently 
strong  taste  of  the  fruit  such-  a quantity  of  juice  would  be 
required  that  the  sweetmeats  would  never  set  properly.  This 
is  es])ecially  the  case  with  sugar-sticks  which  are  required  to 
have  an  ornamental  cross-section.  Hence  in  these  branches  of 
confectionery  we  rely  exclusively  on  fruit-essences,  small 
quantities  of  which  will  give  a very  powerful  flavour.  For 
stamped  bonbons  they  are  less  used,  although  they  answer  for 
them  very  well  indeed.  As  the  sugar  must  contain  a fair 
amount  of  water  before  it  can  be  stamped,  care  must  be  taken 
not  to  boil  it  too  much. 

j\lany  of  the  fruit-essences  sold  by  the  chemical  manufacturers 
are  rather  dear,  so  that  it  is  advisable  for  confectioners  who 
use  them  in  large  quantities  to  prejiare  their  own,  or  at  least 
such  as  can  be  made  without  a special  knowledge  of  chemistry. 
Many  can  be  easily  prepared  with  the  apparatus  shown  in 
Fig.  27.  A is  a glass  retort,  with  a tubulus  at  t.  Into  this  is 
fitted,  by  means  of  a one-hole  cork,  the  thistle  funnel  /,  or  an 

all-glass  thermometer,  reaching  nearly  to  the  bottom  of  the 
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retort.  The  retort  can  be  heated  either  with  a naked  flame  or 
by  means  of  the  water-bath  denoted  by  the  dotted  lines.  The 
neck  of  the  retort  is  connected  by  means  of  a cork  with  the 
inner  tube  r,  of  the  Liebig’s  condenser  C.  The  outer  tube  of 
this  is  kept  supplied  at  its  lower  end  with  cold  water  issuing 
from  D,  entering  by  the  funnel  li,  and  leaving  at  g.  The 
distillate  is  led  into  the  receiver  by  the  adapter  v.  The  supply 


Fig.  27. 


of  water  to  the  condenser  is  regulated  by  the  tap  of  D,  so  that 
enough  is  supplied  for  complete  condensation  and  no  more. 
The  same  apparatus  muII  serve  for  making  or  recifying  fruit- 
essences. 

llefore  we  pass  on  to  the  preparation  of  those  essences 
which  the  confectioner  can  prepare  himself  with  advantage, 
we  will  mention  the  properties  of  those  chiefly  used. 

Acetic  Ether. 

This  is  a colourless  mobile  liquid  of  agreeable  odour  re- 
sembling that  of  fermented  apples  and  of  certain  kinds  of  red 
wine.  It  boils  at  74°  C.,  and  its  S.G.  is  '907. 

Pine-Appi.e  Ether. 

This  is  a colourless  mobile  very  inflammable  liquid,  boiling 
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ut  119  C.  Its  taste  is  sweet,  and  its  smell,  though  very 
penetrating,  is  very  agreeable  in  small  quantities,  and  closely 
resembles  that  of  the  genuine  fruit.  The  specific  gravity 
is  -901. 

. Apple  Ether. 

This  is  also  a colourless  liquid,  but  of  le.ss  S.G.  (•894).  It 
boils  at  133°  C.  Its  scent  is  like  that  of  the  finest  apples. 

Tear  Ether. 

This  has  a much  higher  boiling  ])oint  (196°  C.). 

Strawberry  and  raspberry  essences  are  also  very  largely  used. 
These  essences  are  salts  of  alcoholic  radicles,  and  are  often 
called  compound  ethers.  Acetic  ether  is  acetate  of  ethyl,  and 
pear  ether  is  valerate  of  amyl. 

The  Manufacture  of  Eruit-Es.sences. 

One  way  of  making  essences  is  to  heat  sulphuric  acid  with  a 
salt  and  an  alcohol  so  cho.sen  that  the  alcohol  will  provide  the 
biUse  of  the  ethereal  salt,  i.e.  the  alcohol  radicle,  and  the  salt 
the  acid  to  combine  with  it.  Another  way  is  to  heat  an  alcohol 
with  sulphuric  acid  and  bichromate  of  potash. 

Acetic  ether  is  prepared  by  placing  in  the  retort  10  oz.  of 
concentrated  sulphuric  acid,  5 oz.  of  90  per  cent.  S.V.K.,  and 
9 oz.  of  dry  sodium  acetate.  The  retort  is  then  carefully 
heated  till  no  more  vapour  passes  over.  The  distillate  must  be 
purified  by  redistillation,  and  collecting  by  itself  the  di.stillate 
which  comes  over  between  72°  and  76°  C.  This  is  the  pure 
acetic  ether.  In  the  case  of  all  fruit-es.sences  the  first  distillate 
is  contaminated  with  other  and  less  agreeably  smelling  bodies, 
so  that  rectification  is  always  necessary.  In  that  process 
only  that  jwrtion  of  the  distillate  which  comes  off  at  tem- 
peratures close  to  the  boiling  point  of  the  essence  required  is 
collected. 
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Pine- Apple  Ether. 

This  is  in  chemical  language  ethyl  butyrate.  The  sodium 
butyrate  used  in  its  preparation  is  made  by  melting  butter  with 
caustic  soda  lye  and  boiling  the  mixture.  As  only  the  fatty  acids 
are  wanted  out  of  the  butter,  rancid  butter  will  answer  quite  well. 
Margarine,  however,  cannot  be  used,  as  it  contains  no  butyric 
acid.  The  soap  obtained  as  above  directed  is  allowed  to  cool, 
and  while  cooling  is  mixed  with  a little  spirit  to  keep  it  liquid. 
Care  must  be  taken  that  the  saponification  is  complete  and  that 
no  oily  drops  are  left  in  the  liquid.  The  amount  of  alcohol 
required  is  about  half  the  weight  of  the  soap.  The  alcoholic 
soap  is  then  placed  in  the  retort,  and  when  it  is  warm  a 
mixture  of  spirit  with  twice  its  weight  of  sulphuric  acid  is 
added,  a little  at  a time,  through  the  funnel  I (Fig.  27).  The 
distillation  is  continued  as  long  as  a distillate  comes  over 
between  125  and  130  C.  The  rectification  temperature  is 
119°  C.  • 


Apple  Ether. 

This  is  best  purchased,  as  the  process,  which  consists  in 
distilling  alcohol  with  sulphuric  acid  and  sodium  valerate, 
gives  a distillate  containing  large  amounts  of  free  valeric  acid, 
the  rectification  of  which  requires  chemical  skill  and  ex- 
perience. 


Pear  Ether. 

This  is  prepared  by  making  a concentrated  aqueous  solution 
of  bichromate  of  potash,  which  is  distilled  with  a mixture 
of  potato  fmsel  oil  and  sulphuric  acid,  added  a little  at  a time, 
through  the  funnel  1.  The  projiortions  are — 

Bifliro.mate 40  oz. 

Water  .....  35 

• Potato  I'u.sel  oil 

Sulphuric  aciJ  . . . . 50  ” i 
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The  mixture  of  fusel  oil  and  acid  must  be  run  in  cautiously,  as 
the  action  is  very  vigorous  and  develops  much  heat.  No 
external  heat  is  applied  till  all  the  acid  is  in  the  retort.  The 
rectified  ether  much  resembles  apple  ether  in  taste,  but  the 
odour  is  nearer  that  of  a pear. 

Strawberry  essence  is  made  by  mixing  acetic  ether  with 
half  its  volume  of  acetate  of  amyl.  Raspberry  es.sence  is  another 
mixture. 

Dilution  is  necessary  to  make  the  smell  of  the  fruit-essences 
agreeable. 

The  flavouring  liquid  is  made  by  dissolving  them  in  spirit. 
The  jnixing  of  different  e.ssences  and  the  flavouring  of  sugar 
must  be  carefully  controlled  by  frequent  tasting.  It  is  a good 
plan  to  make  the  tincture  into  a paste  with  poM'dered  sugar. 
This  paste  is  then  added  to  the  boiled  sugar  to  be  flavoured, 
with  inces.sant  and  thorough  stirring,  and  a little  at  a time, 
until  the  right  flavour  has  been  reached. 

We  have  only  been  able  to  devote  a small  amount  of  space 
to  this  part  of  our  subject,  and  have  had  to  confine  ourselves 
exclusively  to  the  essences  most  necessary  to  the  confectioner. 
It  is,  however,  obvious  that  an  extended  knovdedge  of  this  part 
of  the  subject  must  be  very  useful  to  any  confectioner.  This 
he  can  obtain  from  Dr.  Askison’s  excellent  works  on  Perfumery 
Manufacture  and  Essential  Oil  Manufacture,  and  from  Gaber’s 
Liqueur  Manufacture.  In  these  books  the  subject  of  perfumes 
and  flavourings  is  exhaustively  discussed. 

Acetic  and  Tartaric  Acids. 

These  acids  are  used  in  certain  varieties  of  bonbons,  as  the 
acid  taste  they  impart  helps  to  bring  the  taste  of  the  sweetmeat 
still  closer  to  that  of  the  fresh  fruit.  Care  must,  however,  be 
taken  in  buying,  for  botb  acids  occur  with  a burnt  taste,  which 
makes  them  quite  unsuitable  for  confectionery  purposes.  The 
purest  acetic  acid  on  the  market  is  the  glacial  acid,  which  has  a 
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very  powerful  odour,  and  when  applied  to  the  skin,  blisters  it 
like  a hot  iron.  For  confectionery  use  we  dilute  it  with  ten 
times  its  weight  of  pure  water. 

It  must  be  noted  that  acetic  acid  has  the  property  of 
hindering  the  setting  of  jellies.  Hence  to  give  jellies  an  acid 
taste  tartaric  acid  is  used  instead.  This  acid  should  always  he 
bought  in  the  form  of  fine  crystals,  free  from  any  empyreumatic 
flavour.  Solution  of  tartaric  acid  should  be  made  fresh  when 
required  for  use,  as  it  is  liable  to  go  mouldy.  The  solution  is 
generally  made  of  10  per  cent,  strength. 
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THE  MANUFACTURE  OF  FILLED  BONBONS,  LIQUEUR 
BONBONS,  AND  STAMPED  LOZENGES 

IMLLEl)  boiibons,  wliicb  consist  of  b6rry,  ring,  and  bottle 
shapes  filled  with  li(iueurs,  are  usually  cast  in  two  pieces, 
wliicli  are  united  after  filling.  For  example,  half  rings  are  cast 
in  a mould,  filled  with  a thick  fruit-juice  or  jam,  and  then 
united  and  coated  with  thick  syrup  and  dried. 

Liqueur  bonbons  are  cast  in  the  shape  of  bottles  without  a 
bottom  and  with  the  neck  closed.  They  are  then  set  upright 
in  the  holes  of  a perforated  frame,  filled  with  the  liqueur  by 
means  of  a small  pouring  funnel,  and  closed  with  little  discs  of 
sugar  gummed  at  the  edges.  Filled  fruits  are  made  in  the 
same  way.  A hollow  mould  is  cast,  say  of  a strawberry,  in 
red  sugar.  This  is  filled  with  red  syrup  flavoured  with  straw- 
berry ether  or  its  tincture. 

These  tinctures  can  be  used  for  various  excellent  specialities 

in  the  bonbon  line,  which,  however,  have  not  yet  been  very 

largely  manufactured.  The  manner  of  their  preparation  is  to 

mi.x  with  the  boiled  sugar,  when  it  has  cooled  down  to  the 

right  point,  the  proper  quantity  of  dye  and  essence,  and  then  to 

punch  out  of  the  ma.ss  discs  about  three-quarters  of  an  inch  in 

diameter,  with  well-rounded  edges. 

If  it  is  desired  to  impart  a spirituous  as  well  as  a fruity 

flavour,  so  as  to  make  the  article  a liqueur  bonbon,  all  that  is 

necessary  is  to  put  some  strong  pure  spirit  into  the  sugar, 

together  with  the  other  ingredients. 

:83 
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All  these  goods  soon  lose  their  flavours,  as  the  spirit  and  the 
essential  oil  .evaporate,  unless  they  are  subjected  to  a suitable 
after-treatment.  The  simplest  form  of  this  consists  in  candying 
the  bonbons  by  immersing  them  for  a few  minutes  in  quite 
concentrated  syrup  which  was  stirred  continually  while  cooling. 
The  bonbons  are  then  dried  by  gentle  heat.  The  stirring 
makes  the  syrup  turbid  through  crystallisation.  When  the 
cold  bonbons  are  dipped  in,  small  crystals  form  immediately  on 
them.  A coating  is  thus  produced  which  prevents  the  evapora- 
tion either  of  spirit  or  fruit-essence. 

A coating  of  gelatine  or  gum  can  be  used  instead  of  sugar. 
The  bonbons  are  either  dipped  in  a strong  solution  of  Avhite  gum 
arabic,  or  else  in  one  of  pure  gelatine,  which  is  of  such  a 
strength  that  it  is  liquid  at  the  dipping  temperature  (40°  to 
50°  C.),  but  sets  when  cold.  The  use  of  gelatine  is  to  be 
recommended,  and  it  may  be  dyed  the  same  colour  as  the 
bonbon.s  to  be  dipped  in  it.  The  bonbons  are  immersed  when 
quite  cold  for  a few  seconds  on  a piece  of  wire  gauze.  To  coat 
the  bonbons  where  at  first  they  touch  it,  the  gauze  is  suddenly 
immersed  a little  deeper,  and  leaves  the  bonbons  behind  quite 
long  enough  for  the  gelatine  to  envelop  them  completely. 

The  dried  bonbons  are  covered  with  a transparent  elastic 
coating  of  gelatine,  which  completely  protects  them  from 
change.  Care  must  be  taken  that  the  gelatine  does  not  get  too 
thick.  The  thickness  depends  on  the  strength  of  the  gelatine 
solution,  and  the  proper  strength  can  be  ascertained  by  trial 
and  recorded  as  a guide  for  making  the  same  solution  another 
time. 

Gelatine  Bonbons. 

Of  late,  gelatine  capsules  containing  unpleasant  tasting  drugs 
have  been  introduced.  These  can,  however,  be  equally  well 
used^  for  pleasant  liquids,  and  for  enclosing  and  protectimr 
drag(^es  and  fine  bonbons.  Properly  made  capsules  are  pliable 
and  elastic,  and  as  transparent  as  glass.  They  may  be  colourless 
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or  ilycd,  and  are  easily  made  by  the  following  process  : — A 
number  of  iron  rods  of  the  diameter  which  the  capsules  are  to 
have,  are  set  upright  in  a board  so  that  they  all  project  the 
same  distance.  A solution  of  gelatine  is  then  made,  dyed  or 
undyed,  of  such  a .strength  that  a rod  similar  to  those  in  the 
board  when  dipped  in  it  becomes  covered  when  cold  with  a 
coating  about  as  thick  as  stout  cartridge  paper.  The  hot 
gelatine  solution  must  bo  strained  as  clear  as  po.ssible  through  a 
linen  filter.  When  the  gelatine  is  ready,  the  rods  in  the  board 
are  slightly  greased  and  di[)ped  into  the  hot  gelatine  by  holding 
the  board  in  the  hands,  with  the  rods  below  it.  After  a few 
seconds’  immersion  the  rods  are  removed  and  allowed  to  drain. 
The  board  is  then  reversed  and  left  for  the  gelatine  to  harden. 
'I’his  reversal  of  the  board  is  done  at  the  right  moment,  so  that 
the  coating  of  gelatine  will  not  be;  thickest  at  the  free  ends  of 
the  rods.  The  skins  of  gelatine  wlien  fully  set  are  carefully 
removed  from  the  rods,  the  free  ends  of  which  must  be  rounded 
off.  The  (iapsules  are  now  ready  for  filling.  After  this  they 
are  clo.sed  either  by  painting  the  edge  with  gelatine  solution 
and  then  fitting  on  a little  cap  made  in  the  same  way  as  the 
capsule  itself,  or  with  a disc  of  gelatine  cut  with  a warm  blunt 
pair  of  scissors.  Spherical  capsules  are  made  by  dipping  glass 
or  iron  balls,  fixed  on  the  end  of  a stick,  into  the  hot  gelatine 
solution,  and  removing  the  gelatine  while  it  is  still  elastic 
enough  to  undergo  the  necessary  stretching  without  rupture. 
When  they  are  filled  the  opening  is  closed  with  gelatine. 

ffelatine  bonbons  must  be  kejit  perfectly  dry.  In  damp  air 
the  gelatine  swells  and  gets  mouldy.  To  combat  any  tendency 
to  mould  it  is  a good  plan  to  make  the  gelatine  solution 
with  water  containing  a trace  of  salicylic  acid. 

Stamped  IIonbons  oft  Lozenges. 

It  is  possible  to  stamp  even  ordinary  bonbons  with  a name 
or  trade  mark,  but  the  crystalline  nature  of  the  sugar  prevents 
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the  imprint  from  being  sharp.  There  is,  however,  a simple 
means  of  making  any  bonbon-preparation  of  such  a nature  tliat 
it  Avill  take  as  sharp  an  impression  as  a coin. 

Pioil  the  sugar  witli  rather  more  water  than  usual,  dye  and 
flavour  and  scent  it,  and  let  it  cool  to  about  55°  C.  Then 
stir  in  fine  starch-powder  to  a uniform  paste.  Pall  up  this 
paste  and  put  it  between  rollers  so  as  to  make  a ribbon  of 
uniform  thickness.  From  this  the  lozenges  are  stamped  in  the 
machine  shown  in  Fig.  25.  The  whole  process  mu.st  be  rapidly 
carried  out,  or  the  paste  will  get  too  hard  under  the  stamp, 
which  will  then  crush  the  pastilles  to  pieces. 

When  dry,  the  lozenges  will  have  a chalky  appearance 
which  is  not  particularly  handsome.  Hence  they  are  either 
lustred  with  gum  solution  or  dipjred  for  a few  minutes  in  water 
of  70  to  75°  C.  This  dissolves  the  starch  on  the  surface, 
and  leaves  the  lozenges  with  a handsome  lustre  and  somewhat 
translucent.  The  famous  English  peppermint  lozenges  are 
made  in  this  way.  As  the  colour  is  somewhat  weakened  by 
the  presence  of  the  starch,  the  sugar  mass  must  be  dyed  darker 
than  usual  if  starch  is  to  be  used. 


Guji  Pastes. 

It  only  remains  in  our  description  of  candies  to  say  a few 
words  about  the  gunvtragacanth-preparations,  which  are  so 
extensively  used  by  confectioners. 

Gum-trapacanth  comes  on  to  the  market  in  fine  white 
pieces,  which  form  a thick  sticky  .solution  with  water.  The 
paste  is  made  from  the  gum  witli  sugar  and  water,  sometimes 
with  starch  as  a fourth  ingredient.  The  tragacanth  is  damped 
with  water,  ground  after  two  days’  standing,  and  then  pressed 
through  a linen  cloth  to  separate  the  coarser  pieces.  The  sifted 
paste  IS  mixed  with  from  eight  to  ten  times  its  weight  of  finely 
powdered  sugar,  or  of  a mixture  of  that  and  starch.  When  a 
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perfectly  uniform  paste  has  been  kneaded  together,  it  is  kept  for 
use  in  a cool  place. 

When  this  paste,  which  may  he  dyed  if  required,  is  to  be 
used  for  dragees,  only  a very  little  starch  must  enter  into  its 
composition.  IJut  for  cake  ornaments,  which  are  not  meant  to 
be  eaten,  much  more  starch  is  used  than  sugar.  A large  per- 
centage of  starch  makes  the  paste,  if  thoroughly  mixed,  very 
pliable  and  easily  moulded  with  the  lingers  into  any  shape. 
The  flowers  and  fruits  and  other  ornaments  which  we  see  on 
cakes,  etc.,  are  made  of  such  starch-tragacanth  pastes,  and  these 
are  only  very  slightly  sweet.  If  the  tragacanth  paste  is  to  be 
used  for  making  dragees,  much  starch  is  inadmissible,  as  it  pre- 
vents the  quick  melting  in  the  mouth  which  should  characterise 
these  sweets.  In  this  case  the  mixture  can  only  be  made 
suliiciently  plastic  by  very  diligent  kneading,  and  the  dragees 
are  prevented  from  sticking  together  by  dusting  them  with  fine 
starch  powder. 

We  now  pass  to  a collection  of  the  best  and  most  apjuoved 
recipes  for  the  making  of  the  various  articles  alluded  to  in  this 
and  the  preceding  eighteen  chapters,  including  jams  and  jellie.s, 
on  account  of  their  intimate  connection  with  the  candies  already 
pointed  out. 
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EECIPES  FOR  JAMS  AND  JELLIES 

rpO  avoid  repetition,  Ave  refer  the  reader  to  the  fundamental 
A rules  laid  down  in  previous  pages  of  this  work.  Cases  will 
occur  which  can  only  be  met  by  special  skill,  and  to  guard  our 
readers  from  risk  of  spoiling  their  goods  in  the  making  we  now 
give  a numher  of  recipes.  Some  of  these  are  our  own,  and  Ave 
have  most  thoroughly  tested  all  of  them,  so  that  Ave  can  con- 
fidently assert  that  eA^ery  confectioner  Avho  adheres  to  them 
closely  Avill  always  be  able  to  offer  for  sale  a first-class  product, 
and  Avill  be  fully  protected  from  all  loss  by  goods  spoiling  in 
stock,  or  being  spoilt  in  their  manufacture. 

Wo  consider  it  unnecessary  to  give  special  recipes  for  the 
preservation  of  fruit-juices,  as  the  methods  have  already  been 
sufficiently  explained.  The  amount  of  sugar  to  be  used  is  a 
matter  entirely  for  the  preserver,  as  they  can  be  preserved 
Avithout  any  sugar  at  all.  It  is  true  that  in  the  case  of  very 
acid  fruits,  such  as  gooseberries,  sugar  must  be  added,  but  even 
here  it  is  only  done  to  disguise  the  over-acidity  of  the  taste.  In 
fact,  the  acidity  helps  the  preservation.  Such  a practice,  there- 
fore, as  neutralising  such  fruits  Avith  soda  is  to  be  absolutely 
condemned,  not  merely  as  giving  a foreign  taste,  but  as 
conducing  to  fermentation  and  mouldiness. 

Jaai  and  Maraialade  Recipes. 

As  in  the  fruits  used  for  jam-making  the  proportions  of 
acid,  AA'ater,  and  sugar  present  vary  within  Avide  limits,  they 
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must  be  taken  into  account  in  the  manufaeture.  It  may  he  laid 
<lo\vn  as  a general  ruh;  that  the  more  acid  the  fruit  the  mor(^ 
sugar  is  necessary  in  the  jam.  The  problem  of  getting  a 
pleasanj,  combination  of  sweet  and  acid  ta.stescan  only  be  solved 
by  the  use  of  the  sense  of  taste.  Not  only  is  an  excess  of  acid 
to  he  avoided,  hut  also  an  exce.ss  of  sugar,  which  di.sguises  too 
much  the  taste  of  the  fruit,  and  makes  the  jam  become  horny 
or  grainy  on  long  keejjing  by  the  formation  of  small  hut  very 
hard  crystals  of  sugar  throughout  the  mass.  Such  jam  cannot 
he  spread  easily,  and  grates  between  the  teeth  as  if  there  were 
sand  in* it. 

A little  experience  will  soon  show  when  the  proper  amount 
of  sugar  has  been  exceeded.  Place  a sample  of  the  jam  for  a 
few  hours  in  a dish  on  ice.  If  the  jam  is  still  smooth  at  the 
end  of  the  time,  the  (quantity  of  sugar  is  not  exce.ssive,  hut  if 
the  jam  is  grainy  there  is  too  much.  If  this  is  the  ca.se,  add  a 
little  hot  water  to  the  main  mass  of  jam,  mix  thoroughly,  and 
boil  up  again. 

There  are  various  practical  signs  showing  when  a jam  has 
been  .sufficiently  boiled.  The  simplest  and  also  the  licst  are  as 
follows  : — Immerse  a cold  metal  .spatula  in  the  hot  jam,  and  then 
lift  it  out.  As  long  as  the  jam  runs  otf  it  quickly,  the  boiling 
must  he  continued.  When  thick  threads  descend  from  the 
spatula  and  break,  the  lower  half  falling  and  the  upper  part 
contracting,  the  right  point  is  close  at  hand,  and  a sample  is 
taken  in  a spoon  and  cooled  by  dipping  the  outside  of  the  bowl 
into  cold  water.  When  cold,  the  mass,  if  the  boiling  is  fini.shed, 
has  the  consistency  of  butter,  and  if  thrown  into  water,  does 
not  break  up,  but  dissolves  slowly. 

The  constant  stirring,  which  is  indispensable  in  jam-  and 
jelly-making,  makes  the  labour  hard  and  expensive.  IMuch 
trouble  is  saved  by  a simple  mechanical  stirring  arrangemeiit 
fixed  above  the  pan.  It  is  also  advisable  not  to  boil  jam  over 
ail  open  fire,  for  fear  of  burning  it,  but  always  with  steam. 
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To  combine  the  advantages  of  mechanical  stirring  Mnth  steam 
heating  where  there  is  no  hoiler,  we  have  designed  the  apparatus 
represented  in  Fig.  28,  -which  can  he  constructed  at  a very 
moderate  cost. 

Tlie  pan  is  jacketed  as  shown,  the  jacket  W being  of  strong 
iron-plate.  The  inner  pan  K is  of  thick  copper  well  tinned 
inside,  and  is  suspended  in  W by  the  Hat-iron  ring  which  closes 
the  space  between  them.  W is  supplied  with  water  through  0, 
an  opening  which  can  bo  closed  with  a screw  plug.  The  stirrer 
R consists  of  a wooden  trellis  and  is  turned  hy  the  crank  i\I  and 


the  bevel  wheels  K.  The  whole  stirring  arrangement  can  be 
removed  from  the  pan.  The  safety  valve  V can  be  so  loaded 
that  sugar  can  be  boiled  in  the  pan  up  to  weak  crank.  Care, 
must  be  taken  that  W is  strong  enough  to  stand  the  pressure, 
and  that  \ does  not  get  jammed,  or  an  explosion  may  take 
place.  If  anything  goes  wrong  with  the  safety  valve  tiie  lire 
must  be  put  out  at  once,  and  not  relit  till  the  valve  is  again  in 
working  order.'  All  fur  must  be  cleared  from  W at  inrervals. 
To  make  these  intervals  as  long  as  po.ssible,  the  jacket  should  be 
supplied  with  soft  water  whenever  possible. 
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Apple  Jam. 

The  peeled  and  cored  apples  are  crushed  with  a stone  pestle 
and  mortar  or  grated  up.  If  a grater  is  used,  the.  jam  is  gener- 
ally somewhat  coloured  hy  iron.  The  apple  nmss  is  hoiled  with 
from  three-quarters  to  seven-eighths  of  its  weight  of  sugar  ami  a 
little  water. 

Apricot  Jam. 

Remove  the  stones,  and  ruh  the  pulp  through  a sieve  to 
remove  the  skin,  then  boil  M'ith  sugar.  Tou-ards  the  end  of  the 
boil  a very  little  carmine  solution  can  be  added  to  give  the  jam 
a jiretty  pink  colour. 


Lemox  Marmalade. 

The  yellow  part  of  the  peel  is  cut  up,  and  as  little  as  pos.silde 
of  the  white  skin  is  used.  The  pulp  is  cut  up  and  boiled  in 
sugar  with  the  yellow  peel  and  a little  yellow  dye.  If  the 
yellow  peel  is  to  be  used  for  another  purpose,  it  is  necessary  to 
replace  its  flavour  by  adding  a little  tincture  of  lemon  oil. 
Great  care  mu.st  be  taken  to  leave  out  as  much  as  possible  of 
the  M’hite  skin,  or  the  marmalade  udll  be  bitter.  To  ensure  the 
proper  mixing  of  the  essence,  it  is  mixed  with  icing  sugar, 
Mdiieh  is  then  stirred  into  the  main  mass.  The  same  method  is 
to  bo  recommended  for  securing  the  uniform  dilfusion  of  all 
ilyes  ami  essential  oils. 


.Strawberry  Jam. 

The  little  seeds  on  the  outside  are  removed  by  rubbing  the 
fruit  through  a fine  horsehair  sieve,  as  they  make  the  jam 
bitter.  It  is  usual  to  take  equal  weights  of  berries  and  sugar. 
If  less  sugar  is  used,  the  fruit  paste  must  be  mi.xed  M'ith  one- 
fourtb  of  its  weight  of  raspberry  juice,  and  then  kept  for  an 
hour  at  40°  to  50°  C.  before  boiling,  or  the  jam  will  not  have 
the  proper  degree  of  stillness. 
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' Hip  Jam. 

The  hips  must  he  stoned,  boiled  with  water,  ruhhed  through 
a sieve,  ayd  boiled  with  an  equal  weight  of  sugar.  The  fine 
red  colour  of  this  jam  makes  it  particularly  suitalJe  for 
confectionery  ornamentation. 

Raspberry  Jam. 

This  is  rarely  made  from  fre.sh  raspberries  alone,  as  the 
pulp  left  of  the  raspberries  which  have  been  used  for  making 
raspberry  juice  is  put  with  them.  This  pulp  is  mixed  with  as 
much  water  as  it  has  lost  juice,  and  rubbed  through  a sieve 
with  the  fresh  pulp.  If  only  the  whole  fruit  is  used,  every 
4 lb.  of  it  require  5 lb.  of  sugar ; but  if  the  exhausted  pulp 
is  used  with  them,  more  sugar  is  needed,  or  the  jam  will  be 
deficibnt  in  sweetness,  because  of  the  water  added  with  the 
exhausted  pulp. 


Gooseberry  Jam. 

Red  gooseberries  are  pressed  through  a sieve,  and  the  pulp 
is  boiled  with  at  least  its  own  weight  of  sugar,  but  with  rather 
more  water  than  usual,  as  this  jam  has  an  unusually  gi'eat 
tendency  to  thicken. 

Cherry  Jam. 

Stone  the  cherries  (the  best  to  use  are  the  black  ones),  crush 
them,  boil  with  water,  and  then  press  through  a sieve.  Boil 
the  pulp  with  its  own  weight  of  sugar. 

Orange  Marmalade. 

Thi.s  is  prepared  exactly  as  directed  for  lemon.  If  the  peel 
is  not  put  in,  add  tincture  of  orange.  The  orange  pulp  is 
sometimes  mixed  with  half  its  weight  of  apple  pulp. 
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Peach  Jam. 

Stone  the  peaches,  which  must  not  be  too  ripe,  rub  through 
a sieve,  and  boil  witli  an  equal  weight  of  sugar.  This  jam  has 
a slightly  bitter  taste. 

PnuM  Jam. 

Take  ])lums  fully  ripe,  peel  and  stone  them.  The  peeling  is 
much  facilitated  by  a preliminary  dip  into  boiling  water.  The 
pulp  can  then  be  pressed  out  in  one  piece  between  the  thumb 
and  forelinger.  lloil  u-ith  half  its  weight  of  sugar. 

Quince  Jam. 

Made  a.s  directed  for  apples,  but  without  first  peeling  the 
fruit,  as  it  is  desirable  to  include  the  es.sential  oil  of  the  peel, 
which  is  very  fragrant,  in  the  jam. 

Gkeengage  Jam. 

i\lade  like  plum  jam,  but  with  more  sugar,  namely,  3 lb.  to 
4 lb.  of  fruit  pulp. 

Grape  Jam. 

This  is  rather  thickened  grape  juice.  It  is  made  by  crushing 
green  grapes,  leaving  them  a feu’  days  in  a very  cool  jdace,  .so 
that  they  ndll  not  ferment,  and  then  pre.ssing  througli  a sieve. 
The  pulp  is  then  mixed  M’ith  half  its  weight  of  sugar  and  as 
much  thick  solution  of  gelatine  as  ndll  make  a jam-like  mass. 
This  jam  must  not  be  boiled,  or  it  will  lose  its  flavour,  but  the 
pots  are  carefully  heated  to  100°  C.  when  full  for  preservation 
purposes. 

11ECIPE.S  FOR  Fruit  Jellies. 

The  finest  fruit  jellies  are  those  made  ndthout  gelatine. 
Some  fruits,  however,  cannot  be  made  to  yield  jellies  by 
themselves,  but  for  want  of  pectin  remain  liquid.  Attemj)ts 
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to  concentrate  them  by  heat  simply  result  in  the  formation  of  a 
hard  brittle  mass.  In  this  case,  the  juice  may  he  mixed  with 
that  of  some  other  fruit  which  will  gelatinise,  such  as  that  of 
gooseberry,  strawberry,  or  raspberr}'.  In  the  choice  of  this, 
however,  great  care  is  needed.  For  example,  gooseberry  juice, 
which  is  very  acid,  must  not  be  added  to  the  juice  of  a fruit 
which  is  only  slightly  acid  but  highly  aromatic.  Instead,  we 
use  raspberry  juice,  but  as  little  as  possible,  to  keep  the  rasp- 
berry flavour  as  far  as  possible  in  the  background.  AVe  can 
also  add  a liquid  got  by  mixing  the  residue  from  which  ra.sp- 
berry  juice  has  been  pressed  with  a little  water,  and,  after  a 
quarter  of  an  hour’s  standing  pressing  again. 

All  juices  must  be  quite  free  from  vegetable  dtdwis  if  the 
jelly  is  to  be  clear.  To  secure  this,  filtration  through  thick 
linen  may  be  resorted  to,  but  the  best  treatment  consists  in  slow 
heating  to  the  point  of  coagulation  of  the  vegetable  albumen, 
which  forms  a scum  on  the  top,  every  particle  of  which  must  be 
skimmed  off.  AA^'lien  there  is  no  further  sign  of  scum,  the 
sugar,  etc.,  can  be  added.  As  the  fruit  jellies  are  either  left 
undyed  or  dyed  red,  the  only  dye  used  is  carmine  when  the 
juice  is  not  red  enough  of  itself.  It  is  to  be  noted  that  the  pan 
should  never  be  more  than  half  full,  as  the  boiling  mass  swells 
very  much.  The  boiling  is  continued  until  a quickly  cooled 
sample  sets  to  a firm  elastic  transparent  jelly. 

Imitation  fruit  jellies  are  often  made,  e.g.  strawberry  jelly,  by 
dyeing  apple  jelly  and  flavouring  it  with  strawberry  essence. 
Such  jellies  are  of  course  inferior  in  taste  and  aroma  to  the  real 
thing. 

Apple  Jelly. 

Fine  aromatic  apples  are  taken  and  cored,  but  not  peeled, 
because  the  aroma  is  chiefly  in  the  peel.  Apples,  and  also  pears 
and  quinces,  are  boiled  soft  in  water  after  coring.  The  juice  is 
then  pressed  through  a sieve,  and  boiled  to  a jelly  with  sugar. 
The  residue  on  the  sieve  is  usually  utilised  for  jam.  The  jelly 
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can  ])c  ffiven  a spicy  flavour  by  putting  spice,  e.Q.  nutmeg  or 
cloves,  into  the  water  in  wliich  the  apples  are  boiled. 


1’eah  Jelly. 

Ibis  can  only  be  made  from  a mixture  of  apple  and  pear 
juice,  and  it  is  advi.sable  to  add  some  white  gooseberry  juice. 
Pear  jiiice  alone  will  not  gelatinise. 

Le.\ion  Jelly. 

This  is  apple  jelly,  boiled  with  lemon  juice  and  peel,  and  dyed 
yellow. 


Strawbekry  Jelly. 

The  strawberries  are  crushed  and  mixed  with  half  their 
weight  of  powdered  sugar.  The  whole  is  then  tied  up  in  a 
strong  linen  bag  and  pressed.  The  juice  is  mixed  with  currant 
juice,  to  enable  the  jelly  to  set,  and  boiled  in  the  usual  way. 

Raspberry  and  Currant  Jellies. 

Raspberry  and  currant  jellies  are  the  easiest  to  make.  The 
pulp  should  be  so  made  that  no  water  needs  to  be  evaporated 
from  it,  with  a consequent  lo.ss  of  aroma.  The  jelly  is  just 
boiled  uj)  for  a moment  and  then  moulded.  Currant  jelly  is 
made  in  the  same  way. 


Cherry  Jelly. 

This  must  he  enabled  to  gelatinise  by  adding  currant  juice. 
It  is  best  to  pick  the  sweetest  and  blackest  cherries. 

Orange  Jelly. 

Is  prepared  like  lemon  jelly,  witli  the  substitution  of  orange 
peel  and  juice  for  those  of  lemon. 
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Peach  Jelly. 

The  juice  of  tlie  peeled  fruit  is  generally  mixed  with  apple 
juice  and  a little  tincture  of  bitter  almond  oil,  which  gives  a 
very  pleasant  bye-taste  to  the  jelly. 

Quince  Jelly. 

This  is  made  like  apple  jelly. 

Recipes  for  Gelatine  Jellies. 

We  need  only  add  to  what  we  have  already  said  on  this 
subject  that  it  is  quite  unnecessary  to  use  the  gelatine  in  such 
an  expensive  form  as  isinglass,  which  has  no  advantage  over 
purified  glue.  Making  an  isinglass  solution  in  water,  moreover, 
is  troublesome.  The  use  of  the  easily  soluble  agar-agar,  on  the 
other  hand,  is  to  be  highly  recommended. 

A proper  gelatine  preparation  should  be  colourless  and  elastic, 
and  with  it  all  possible  jellies  can  be  prepared,  even  those  with 
the  flavour  of  wines  and  liqueurs.  We  have,  for  example,  wine 
jelly,  punch  jelly,  etc. 

There  is  ample  scope  for  varieties  of  taste,  odour,  and  colour, 
provided  they  are  made  to  harmonise  with  one  another.  Lemon 
jelly,  for  example,  must  be  yellow  and  acid,  and  smell  of  lemon.s, 
and  violet  jelly  must  have  a violet  colour,  smell  like  violets,  and 
have  a sweetish  acid  fruity  taste. 

These  jellies  are  often  made  by  mixing  sugar  with  the  fruit 
peel,  specially  in  the  case  of  oranges  and  lemons.  This  is 
however,  a laborious  process,  and  the  same  result  can  be  got 
without  trouble  by  using  the  tinctures.  The  necessary  quality 
of  the  tincture  is  put  into  a mortar  and  rubbed  up  with  sugar. 
The  sugar  quickly  absorbs  the  essence  and  dries  quickly  by  the 
evaporation  oL  the  s])irit.  The  sugar  is  then  mixed  with  the 

gelatine  solution,  and  is  followed  with  the  fruit-juice  and  the 
dye. 
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( lelaUiie  jellies  are  always  made  Oy  doing  all  the  preliminary 
preparation  of  each  ingredient  separately.  The  gelatine  is 
heated  hy  itself,  and  the  fruit-juice  is  heated  and  clarified  ajjart. 
Thus  we  have  only  clear  lupiids  to  mix,  whereby  the  trans- 
parency of  tlu!  jelly  is  ensured,  witliout  any  necessity  for  the 
tedious  work  of  filtering.  The  sugar  is  dissolved  in  the  clear 
fruit-juice.  Any  tincture  needed  is  then  added,  having  been 
first  rubbed  up  with  sugar.  Then  the  dye  is  put  in,  and  lastly 
the  juice  is  thoroughly  mixed  with  the  gelatine  solution,  which 
is  then  at  once  ])oured  into  the  moulds  to  set. 

As  all  gelatine  jellies  are  made  in  the  same  way,  Ave  can  con- 
fine our  recipes  rvithin  narrow  limits.  It  is  best,  when  no 
particular  taste  is  indicated  by  the  name  of  a jelly,  to  give  it  a 
slightly  acid  and  spiriUious  taste,  by  the  use  of  a strong  solution 
of  tartaric  acid  and  jiure  alcohol.  We  mix  the  gelatine  mass 
with  one-tenth  of  its  volume  of  the  spirit,  and  put  to  the  mixture 
half  a ])er  cent,  of  its  weight  of  dry  tartaric  acid  in  solution. 
This  produces  a very  agreeable  harmony  with  the  sweet  of  the 
sugar,  and  the  taste  recalls  that  of  wine.  For  punch  and  cognrtc 
jellies  Ave  add  Avith  the  spirit  from  10  to  15  per  cent,  of  the 
particular  liquor,  and  then  use  about  a fifth  more  tartaric  acid, 
to  j)reA'ent  the  strongly  spirituous  toste  from  entirely  concealing 
the  acid  flavour. 

Strawberry  and  Raspberry  Jelues. 

We  take  a gelatine  preparation,  Avhich  only  just  sets  Avhen 
cold,  and  mix  it  Avith  the  SAveetened  and  dyed  juice  of  the  fruit. 
The  presence  of  the  juice  gives  the  proper  consistency  to  the 
jelly.  Another  Avay  is  to  use  a stronger  solution  of  gelatine, 
adding  es.sence  rubbed  up  Avith  sugar  and  red  dye,  together  Avith 
a little  .solution  of  tartaric  acid.  If  some  spirit  is  also  added, 
these  imitations  can  hardly  be  distinguished  from  the  genuine 
articles. 
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Punch  Jelly. 

Ratlier  tliick  gelatine  Ls  dyed  yellow  and  allowed  to  set.  In 
the  meantime  punch  essence  is  prepared  hy  mixing  fine  rum 
with  an  equal  volume  of  very  strong  tea.  Enough  sugar  is 
then  added  to  this  mixture  to  make  it  of  the  consistency  of 
honey.  The  rum  is  first  flavoured.  For  this  we  use  lemon  oil, 
orange  oil,  pine-apple  ether,  or  other  flavouring.  The  punch 
eSvSence  is  then  mixed  with  the  still  warm  gelatine  solution,  and 
strong  solution  of  tartaric  acid  is  dropped  in  until  a pleasant  sour 
taste  is  developed. 


Flower  Jellies. 

This  name  is  given  to  jellies  having  the  odour  of  various 
flow'ers.  To  make  them  an  aromatic  water  is  added  to  a thick 
gelatine  solution,  such  as  orange-flower  or  rose  water.  The 
necessary  sugar  and  a little  tartaric  acid  are  first  dissolved  in 
the  aromatic  water.  Another  method  is  to  sweeten  and  acidify 
the  gelatine,  and  then  to  mix  it  with  a tincture  and  a suitable 
dye. 

Wine  Jellies. 

These  jellies  may  be  made  with  wine,  or  by  adding  to  a 
gelatine  solution  about  10  per  cent,  of  sugar,  and  then  mixing 
the  sweetened  gelatine  wdth  from  12  to  18  per  cent,  of  its 
weight  of  pure  alcohol  and  half  a per  cent,  of  tartaric  acid  in 
solution.  The  whole  is  then  dyed  a wine-yellow.  The  whole 
may  be  flavoured  to  give  the  taste  of  any  particular  wine.  If  a 
little  cognac  is  added,  we  get  the  so-called  champagne  jellies. 

Sherry  jellies  are  made  with  sherry  and  a little  caramel 
tincture. 

For  Suhen  we  proceed  exactly  as  for  jellies,  but  wm  usually 
make  the  gelatine  solution  much  thicker,  and  take  especial  pains 
to  secure  transparency,  a property  which  all  good  jellies  should 
also  have.  The  taste  of  the  gelatine  should  always  be  covered 
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with  spirit  ami  acid,  using  an  approximate  tincture  and  tartaric 
acid.  Pure  alcohol  must  also  be  added,  however,  as  the  neces- 
sary amount  of  spirit  in  tlie  form  of  tincture  would  give  far  too 
powerful  a flavour  of  the  other  ingredient  of  the  tincture. 

Suhen  should  be  firm  and  elastic  enougli  to  be  cut  up  into 
pieces  for  j>acking  in  tinfoil. 

To  preserve  jellies  in  general  which  have  to  he  kept  in  a damp 
place,  we  prepare  a 1 per  cent,  solution  of  salicylic  acid  in 
nearly  absolute  alcohol.  The  jellies  are  dipped  in  this  for  a 
moment  and  dried  in  the  air.  This  is  repeated,  and  the  two 
dippings  completely  protect  the  jelly  from  ferments. 


RECIPES  FOR  BONBON-MAKING 


^pilESE  coloured  and  flavoured  sugar  goods  are  expensive  in 
^ proportion  to  the  elegance  of  their  shape.  Tlie  best 
material  for  packing  them  is  tinfoil,  which  can  he  easily 
removed  even  from  sticky  bonbons.  M"e  have  now  in  the 
market  tinfoil  in  all  sorts  of  brilliant  colours,  obtained  by 
varnishes  containing  coal-tar  dyes. 

Owing  to  the  poisonous  nature  of  some  of  these  dyes,  we  can 
only  use  tinfoil  which  is  unvarnished  on  one  side.  For  bon- 
bons which  have  a tendency  to  become  damp  and  sticky,  there 
is  no  better  packing  than  tinfoil.  Fine  malt  bonbons,  coffee 
bonbons,  and  similar  articles  should  always  be  packed  in  this 
way. 

Fine  bonbons  should  always  be  what  are  called  fondants,  i.e. 
they  should  be  soft  and  melt  quickly  in  the  mouth.  This 
property  is  secured  by  using  as  much  water  as  possible  in 
boiling  the  sugar,  and  by  adding  a little  acetic  or  tartaric  acid. 
Experience  has  shown  that  the  public  soon  tire  of  bonbons 
which  are  simply  sweet.  The  presence  of  acid,  however,  and  a 
flavouring,  enables  a much  larger  quantity  to  be  eaten  without 
the  sense  of  taste  being  blunted.  Care  must  be  taken,  however, 
that  the  acid  taste  is  not  made  too  pronounced.  The  acids' 
especially  acetic,  have  also  the  effect  of  making  the  bonbons 
retain  their  transparency  longer.  Acid  should  be  added  to  all 
fruit  bonbons,  but  never  to  coffee,  malt,  chocolate,  and  vanilla 
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bonbons,  or  the  like.  Tlie  consistency  given  to  tbe  mass 
ilcpends  on  wlietlier  'the  bonbons  are  to  be  cast,  rolled,  or 
stamped. 

ISo.NBONS  WITH  Pl.EASANT  OdoURS. 

The  dyed  and  boiled  sugar  is  mixed  with  the  ajipropriate 
tincture  till  the  odour  is  sulliciently  develojied.  'I’he  weak 
spirituous  taste  introduced  by  the  tincture  is  not  merely 
harmless,  but  adds  to  the  agreeableness  of  the  flavour.  If, 
however,  it  is  not  wanted,  the  tincture  is  added  when  the 
boiled  sugar  is  still  at  a temperature  of  70°,  which  will 
drive  olf  the  alcohol  almost  entirely,  leaving  the  essential  oil 
behind. 

It  is  quite  unnecessary  to  give  a catalogue  of  bonbons  con- 
taining essential  oil,  as  the  methods  have  alread}'  been  given. 
We  must,  however,  describe  .some  kinds  made  without  e.ssential 
oils. 

Filled  Uonbons. 

Hollow  hemispherical  masses  are  pressed  out  of  any  bonbon- 
preparation,  usually  a red  one,  and  filled  with  jam,  thick  fruit- 
juice,  jelly,  or  liqueur.  The  Ihiueur  used  mu.st  be  very  thick, 
or  it  will  di.ssolve  the  sugar.  The  bonbons  are  then  closed  with 
di.scs  of  sugar  smeared  with  syrup  or  thick  gum,  and  dried. 

Hygienic  JIonbons. 

These  usually  contain  some  drug,  such  as  the  santonine  or 
worm  bonbons.  The  preparation  of  these,  however,  is  the 
business  not  of  the  confectioner  but  of  the  pharmacist. 

Harberry  Bonbons. 

Boiled  and  redilened  sugar  is  mixed  with  enough  tartaric  acid 
solution  to  give  a decided  but  not  a disagreeably  acid  taste. 
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Lemon  Bonbons. 

Tliese  bonhoii.s  are  prepared,  like  many  otliers,  by 
tincture  of  lemon  oil  to  sugar  previousl}^  acidulated  with 
tartaric  acid  and  dyed  yellow.  With  rather  more  acid  than 
usual  and  an  admixture  of  about  5 per  cent,  (of  the  weight  of 
the  sugar)  of  saltpetre,  we  get  cooling  and  thirst-quenchiu" 
lemon  bonbons.  If  the  sugar  is  boiled  with  lemon-peel  care 
must  be  taken  not  to  include  any  of  the  white  bitter  skin. 


Combined  Bonbons. 

These  contain  more  than  one  essence,  the  whole  beim' 
worked  u[)  into  a harmonious  compound. 


Stram'berby  Bo.vbons. 

These,  and  apple,  pear,  pine-apple,  and  raspberry  bonbons,  are 
at  the  present  day  made  from  essences  almost  exclusively.  Then 
bonbons  can  also  be  made  by  filling  a hollow  mouM  of  sugar 
with  syrup  flavoured  with  essence. 


„ i\[.\RsnM ALLOW  Bonbons. 

These  are  made  from  the  usual  sugar  preparation  and  the 
thick  mucilage  got  by  boiling  chopped  marshmallow  roots  M'ith 
water.  They  are  often  manufactured  in  the  form  of  x>Me  de 
guimauve,^  by  amalgamating  malloiv  juice  thickened  with  a little 
sugar  with  starch.  The  tough  paste  obtained  is  rolled  out,  and 
after  sprinkling  it  with  starch  is  cut  into  four-cornered  jiieces. 


Coffee  Bonbons. 

Make  a very  strong  brew  of  freshly  roasted  coffee  and  mix 
every  gallon  of  it  with  20  lb.  of  sugar,  and  boil  to  a |)reparation 

'The  .lutlior  calls  this  “ leather-sngar,”  a goo.l  n.aiiie,  hut  unknown  in 
bnglanil. — Tit, 

/ 
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w]li(^ll  cuts  firm  wlien  colil.  The  bonbons  are  tlien  cast  or 
stamped  from  it  and  wrapped  in  tinfoil. 


Caffeine  Bonbons. 

Tliese  are  made  by  crushing  green  coffee  beans,  boiling  them 
in  water,  and  thickening  the  decoction  witli  sugar.  Tliese 
lionbons  are  not  dyed.  They  are  superior  in  llavour  to  the 
roasted  coffee  bonbons  if  made  from  a superior  (juality  of  bean. 

Mii.k-Coffee  Bonbons. 

These  are  prepared  like  coffee  bonbons,  except  that  immediately 
before  the  moulding  the  mass  is  mixed  with  sufficient  of  the 
best  sweet  cream  to  give  a pale  colour.  • The  cream  is  first 
mixed  with  half  its  weight  of  powdered  sugar. 

Lichen  Bonbons. 

Boil  Iceland  moss  with  about  thirty  times  its  weight  of  water. 
The  decoction  is  boiled  down  till  its  volume  is  one  gallon  for 
every  pound  of  mo.ss  taken,  and  each  gallon  is  then  mixed  with 
30  11).  of  sugar.  These  bonbons  are  a popular  remedy  for 
hoarseness. 

Orange  Bonbons. 

These  are  made  like  lemon  bonbons,  and  dyed  orange  with 
red  and  yellow  dyes. 

Orange  Blossom  Bonbons. 

Boiled  sugar  ready  for  casting  is  mixed  with  fine  orange- 
flower  water  until  a cooled  sample  smells  distinctly  of  orange 
flowers,  and  then  shaped  into  bonbons,  which  are  usually  left 
undyed.  To  add  a pleasant  taste  to  the  agreeable  odour,  it 
is  very  advisable  to  add  a little  spirit. 
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Rose  JJoxnoNS 

Sugar  boiled  to  crack  is  mixed  witli  rose  water  or  also  with 
tincture  of  rose-geranium  oil,  and  dj'ed  red.  The  rose- 
geranium  oil  closely  resembles  true  rose  oil,  and  b}"  far  the 
greater  part  of  the  oil  put  on  the  market  as  genuine  rose  oil  is 
rose-geranium  oil.  Sandalwood  oil  also  smells  like  rose  oil,  but 
is  less  to  be  recommended.  The  finest  rose  bonbons  are  always 
those  made  with  rose  water. 

IIoRSE-KaUISH  liONBOXS. 

Horse-radish  is  scraped  and  the  juice  squeezed  out,  boiled, 
and  after  clarification  mixed  with  boiled  sugar.  Bonbons  can 
be  made  in  the  same  way  from  ordinary  radishe.s. 

Bonbons  de  Sant^:. 

These  are  made  from  various  medicinal  vegetable  extracts, 
such  as  those  of  marshmallow  roots,  camomile,  mullein,  etc. 
They  are  flavoured  with  tincture  of  carraway  and  aniseed,  and 
dyed  green. 

^ Bepbeuiiint  Bonbons. 

These  and  pepperment  lozenges  are  made  of  an  unsurpassable 
quality  in  ICngland.  The  characteristic  taste,  at  first  burning 
and  then  cooling,  depends  upon  the  essential  oil,  the  best  kind 
of  which  is  made  in  England.  To  produce  peppermint  bonbons 
and  lozenges  which  will  compete  with  the  English  make,  we 
must  therefore  use  the  finest  English  peppermint  oil,  and  take 
great  care  in  shaping  the  sweets.  The  English  article  always 
appears  in  beautifully  stamped  discs,  which  have  a whitish 
appearance  owing  to  the  presence  of  starch. 

German  makers  pay  too  little  attention  to  shape,  and  often 
make  pulled  bonbons.  This  they  do  by  allowing  the  finished 
bonbon-preparation  to  cool  till  it  is  tough,  tlien  pulling  it  out 

14 
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and  rolling  it  on  a table  into  a long  cylinder  of  the  thickness 
of  the  little  finger.  This  is  broken  np  when  quite  cold.  The 
resulting  pieces  have  jagged  ends  and  dillerent  lengths,  and 
hence  their  appearance  is  highly  unsatisfactory.  Fine  bonbons 
should  always  have  an  e.\act  shape  with  rounded  edges,  a 
condition  of  things  which  can  only  be  produced  by  stamping. 

Vanili.a  lloxnoNS. 

Sugar  is  boiled  to  crack  and  flavoured  to  taste  with  tincture 
of  vanilla.  The  bonbons  are  usually  dyed  reil  or  light  violet. 

e can  akso  make  these  bonbons  by  boiling  chopped  vanilla 
with  sugar,  but  with  a ver}'  great  waste,  on  account  of  the 
evaiioration  of  the  vanilline. 

Common  vanilla  bonbons  are  made  from  Fern  bal.sam,  which, 
cdthoiigh  it  has  a very  pleasant  flavour,  is  not  to  be  compared 
with  genuine  vanilla. 


CiNNA.MON  JioNBONS. 

These  are  made  by  mi.xing  boiled  sugar  with  the  tincture,  or 
by  boiling  the  sugar  with  cinnamon  chijis,  and  dyeing  it  brown. 

Candied  JIonbuns. 

I’.onbons  which  remain  soft  when  cold  are  selected  for 
candying.  The  bonhon  preparation  is  cast  into  the  desired 
shapes,  which  are  candied  in  strongly  boiled  sugar,  care  being 
taken  not  to  candy  so  much  as  to  conceal  the  shape  of  the 
bonbon.  Filled  and  liqueur  bonbons  can  also  be  candied. 


Fondants. 

1‘ondants  can  be  made  by  adding  to  the  sugar  as  much 
li(|ueur  as  it  will  hear,  and  still  set  on  cooling,  or  by  mi.xing 
the  hot  boiled  sugar  with  milk  to  the  .same  point.  Fondants 
made  with  milk  have  always  a whitish  colour  and  the  con- 
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sistency  of  butter.  Tliey  must  always  be  protected  by  candy- 
ing or  by  a coating  of  gelatine. 

PUALINES. 

By  these  we  understand  bonbons  encased  in  chocolate,  and 
they  and  some  other  bonbons  with  special  names  will  now  be 
described. 

Conserve  Bonbons. 

These  include  a large  number  of  bonbons  made  with  very 
high-boiled  sugar.  This  sugar  is  made  into  a paste  with  an 
aromatic  water,  an  ethereal  tincture,  a fruit-essence,  or  a 
genuine  fruit-juice.  The  paste  is  then  cast,  but  what  is  in  the 
pan  must  be  continually  stirred  during  the  casting,  to  prevent 
the  formation  of  large  crystals.  Shallow  moulds  of  paper  are 
generally  employed.  When  the  bonbons  are  cold,  they  are 
turned  over  and  the  paper  is  damped,  so  that  it  can  be  pulled 
off.  A still  simpler  plan  is  to  use  thin  sheets  of  tinplate  in 
which  furrows  for  casting  the  bonbons  have  been  made.  These 
bonbons  must  not  be  stacked,  or  they  Avill  stick  to  one 
another. 

These  bonbons  can  also  be  made  without  boiling,  by  stirring 
up  powdered  sugar  with  aromatised  water  into  a thick  paste. 
Any  dye  used  is  first  dis.solved  in  the  aromatised  Avater.  Or  a 
tincture  may  be  added  to  the  sugar,  and  then  ordinary  Avater 
Avith  or  Avithout  dye.  The  mass  is  then  cast  and  put  in  the 
moulds  in  the  drying-room  till  the  bonbons  can  be  remoA’^ed. 

A special  and  very  nice  form  of  conserve  bonbons  is  made 
out  of  dried  fruit.  Special  examples  are:  ahnond,  liazelnut, 
and  pistachio  bonbons.  To  make  these  the  fruits  are  crushed 
to  a fine  powder  in  a stone  mortar,  adduig  lumps  of  sugar  at 
intervals.  The  sugar  helps  the  powdering  of  the  fruit,  and 
becomes  intimately  mixed  Avith  it.  The  mass  can  often  be 
shaped  by  pressing  it  as  it  leaves  the  mortar.  If  it  is  to  be 
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cast,  the  proper  consistency  is  ffiven  by  tlie  addition  of  water. 
Tlie  bonbons  are  dried  in  tlie  drying-room  and  tlien  lustreil  by 
a dip  in  strong  syrup,  or  in  white  of  egg  which  has  been  beaten 
to  a froth.  Yet  another  way  of  giving  tliem  a brilliant  lustre 
is  to  dust  tlie  still  damp  bonbons  with  powdered  sugar  tied  up 
in  a linen  bag. 

Mixing  various  barks,  roots,  and  spice.s — they  can  be  got  into 
a sufficiently  finely  divided  state — with  sugar  is  another  way  of 
preparing  these  bonbons.  Care  must  be  taken,  however,  not 
to  use  too  much  of  these  substances,  or  the  taste  will  be  too 
strong.  Among  those  suitable  for  our  purpose  are : angelica- 
root,  calamus-root,  cloves,  and  cinnamon.  If  we  care  to  take 
the  trouble  to  chop  orange  or  lemon  peel  small  enough,  it  will 
make  excellent  conserve  honbons. 

A very  superior  (juality  of  these  bonbons  is  made  witli  cream. 
We  add  to  the  cream,  little  by  little,  a mixture  of  powdered 
sugar  with  one-tenth  of  its  iveight  of  starch,  till  we  get  a thick 
paste.  This  is  moulded  and  dried.  These  bonbons  have  ver}' 
little  solidity  and  are  best  coated  with  chocolate. 

Fruit-juice  conserve  bonbons  are  easily  made  by  mixing  the 
fruit-juice  with  a suitable  quantity  of  sugar,  moulding  ami 
drying. 

IIaudbake. 

This  is  nothing  more  than  a conserve  bonbon  containing 
various  vegetable  matters.  They  are  made  by  cutting  almonds, 
pistiichio  nuts,  hazel  nuts,  etc.,  into  very  thin  slices  in  a 
machine,  placing  the  slice.s  in  hot  syrup,  adding  one  or  more 
tinctures  after  the  ma.ss  has  cooled  somewhat,  and  then  casting. 
A very  pretty  appearance  is  produced  by  colouring  the  slices 
different  colours  before  they  are  i)ut  into  the  syrup.  Thus,  for 
example,  the  almonds  may  be  dyed  red,  the  pistiichio  nuts 
green,  etc.  The  mass  can  also  be  rolled  into  sticks,  which  are 
broken  up  when  cold.  The  resultant  hardbake  is  named  after 
the  predominant  vegetable  partner. 
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Balls  {Platzchex). 

Tlie  name  PUiizchen  is  given  to  bonbons  which  have  been 
poured  on  to  a plate  so  as  to  take  the  form  of  flattened 
spheres.  Convenient  as  this  method  of  casting  is,  it  is  not 
always  possible  to  get  uniformity  of  size  in  this  way,  so  that  it 
is  to  the  interest  of  the  maker  to  cast  the  goods  in  moulds. 
AVe  can  use  thin  sheets  of  tin[)late  with  the  moulds  stamped  in 
them,  and  fill  them  from  a pouring  ladle  or  pouring  funnel. 

To  make  goods  of  the  finest  flavour,  and  to  economise 
essences  as  much  as  possible,  we  boil  and  dye  the  sugar,  and 
let  it  cool  till  it  begins  to  set.  AVhile  the  sugar  is  cooling  we 
rub  up  the  fruit-essence  with  enough  powdered  sugar  to  make 
a dry  mass.  This  work  is  best  done  by  two  persons,  one  keep- 
ing the  pestle  going,  and  the  other  putting  in  sugar  or  e.ssence. 
The  sugar  is  then  ladled  into  the  boiled  sugar  with  unin- 
terrupted stirring.  This  method  of  saving  loss  by  evaporation 
is  best  whenever  alcoholic  liquids  of  any  kind  are  added  to 
boiled  sugar. 

Rum  Balls. 

Boiled  .sugar  is  dyed  brown  with  caramel,  and  just  before  it 
sets  a paste  of  rum  and  sugar  is  added  to  it.  It  is  then  cast  at 
once.  Cognac  balls  are  made  in  the  same  way  but  without 
dye. 

Ratafia  Balls. 

Ratafias  are  made  with  genuine  fruit-juices  and  spirit,  with 
a little  sugar.  The  confectioner  can  easily  make  these  liqueurs 
for  himself  in  the  following  way ; — 

The  fruit  is  crushed  and  soaked  in  a mixture  of  equal 
volumes  of  pure  80  per  cent,  spirit  and  water’,  and  left  quite 
immersed  for  several  months,  the  longer  the  better.  The  liquid 
is  then  poured  olf.  The  residue  is  pressed,  and  the  liquid  so 
obtained  is  added  to  the  other.  The  spirit  now  contains  the 
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llavourin-r  and  odoriferous  constituents  of  tlie  fruits,  and  by 
siinple  addition  of  sugar  becomes  a ratafia.  For  use  in 
y'W<2e/m/Mnaking,i  however,  the  addition  of  sugar  is  un- 
necessary, but  tlie  dye  should  be  added  to  tlie  ratafia.  Tlie 
ratafias  tliemselves,  although  they  contain  the  colouring-matter 
of  the  fruit,  do  not  contain  enough  to  make  the  bonbons  the 
proper  colour. 

Lemon  Punch  Pales. 

Dissolve  5 oz.  of  fresh  lemon  oil  in  500  oz.  of  Jamaica  rum, 
and  add  10  oz.  of  finely  powdered  citric  acid.  This  dissolves 
slowly,  and  the  mass  should  be  frequently  stirred.  For 
commoner  goods,  tartaric  may  be  substituted  for  the  citric 
acid. 


Orange  Punch  J>alls. 


f'ino  .Tuniaica  nirn  ...... 

1000  oz. 

Fresh  orange-peel  oil  ...... 

8 

Fre.sh  leinon-jieel  oil  . 

2 ,, 

Citric  acid ........ 

20  „ 

Pine-Ai’I'le  Punch  Balls. 

Jamaica  rum  ....... 

.'iOO  oz. 

Strong  pure  .spirit  ...... 

.'iOO  ,, 

Orange-peel  oil 

4 .. 

Lemon -peel  oil  . 

■1 

Piue-a|)ple  e.ssenec  ...... 

10  „ 

Citric  acid 

20  „ 

Dissolve  the  three  essences  in  the  si)irit,  and  the  citric  acid 
in  the  rum,  and  then  mi.\.  The  tinctures  of  the  oils  can  be 
used  instead  of  the  oils  themselves. 


Milk  Punch  Balls. 

Stir  up  some  fresh  sweet  cream  with  a little  starch,  and 
mix  with  the  sugar  cooling  from  the  boil.  Finally  aild  a 

> ft  is  (lilllciilt  to  find  nn  English  s5nionyni  for  the  wool  we  have 

chosen  is  per]mj)s  the  nearest. — Tn. 
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punch  mass,  sueli  as  those  given  above,  in  small  portions. 
The  punch  mass  must  be  added  in  this  way  and  order,  to 
prevent  the  spirit  from  curdling  the  milk. 

Parti-Coloured  Balls  in  one  Cast. 

Parti-coloured  balls  which  show  two,  three,  or  even  four 
sharply  divided  colours,  are  made  easily  enough  with  a pouring 
funnel  consisting  of  several  compartments,  each  having  its 
own  spout.  The  rods  wliich  close  these  are  connected  so 
that  they  can  all  be  lifted  at  once.  A differently  coloured 
preparation  is  put  into  as  many  compartments  as  are  wanted. 
"When  the  funnel  is  used,  they  will  How  out  simultaneously 
and  take  equal  shares  in  filling  the  mould.  The  effect  of  tlie 
re.sult  on  the  eye  is  very  good,  especially  as  the  colours  mingle 
slightly  at  their  edges. 

Parti-Coloured  Balls  in  Several  Casts. 

In  this  case  the  dillerent  colours  form  .separate  concentric 
circles.  Here  there  must  be  a separate  casting  of  each  colour. 
Halls  are  first  made  in  coloured  sugar  liaving  one-third  of 
the  diameter  which  they  will  have  when  finished.  This  is 
then  placed  in  the  middle  of  a mould  liaving  two-thirds  of 
the  final  diameter  of  the  balls.  The  space  round  is  then  filled 
with  sugar  of  a second  colour.  The  balls  are  then  finished 
in  the  same  way,  but  in  a full-sized  mould. 

These  sweets  can  be  made  in  a greater  variety  of  ways  by 
varying  the  .shape  of  the  inner  jiart.  We  have  no  space  to 
mention  all  tlie  varieties  which  have  been  made.  What  we 
have  already  said,  hoivever,  is  quite  enough  to  enable  every 
confectioner  to  invent  new  kinds  for  himself. 

These  balls,  as  described,  are  not  very  solid,  so  that  con- 
siderable care  is  required  in  stocking  tbem.  Each  is  wrapped 
in  paper,  and  iiajier  is  placed  between  every  two  layers  of 
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tlio.  pile.  F(.r  U-aTisport  tl.ey  can  he  ]«icke.l  in  aaw.lnst  or 
in  roll.'!,  like  coin.s. 

Pralines. 

Iralines  are  made  hy  working  hoiled  sugar  with  a spatula 
tdl  it  set.s.  The  ma.ss  i.s  then  moulded,  and  usually  coated 
in  various  ways.  For  simjile  pralines  the  sugar  is  whitened 
with  starch.  Pralines  with  hazel  nut,  almond,  or  pistachio 
flavour  are  great  favourites.  To  make  them,  the  vegetahle 
matter  is  ground  flne  and  mi.ved  with  the  .sugar. 

Fruit  and  liqueur  honhons,  and  also  halls,  can  he  pralined, 
especially  the  last  two,  which  thereby  acijuire  greater  .solidity. 
Pralines  are  usually  spherical,  hut  the  cone  is  also  a much 
favoured  form. 

Chocolate  Praline.s. 

These  are  made  hy  dusting  any  kind  of  praline  with  finely- 
jiowdered  chocolate,  and  drying.  For  the  chocolate  to  stick, 
the  dusting  must  he  done  while,  the  iiralines  are  still  warm. 
Cocoa  mixed  with  a little  vanilla  may  he  u.sed  instejid  of 
chocolate,  ff  the  pralines  are  to  contain  chocolate  all  through, 
the  chocolate  is  put  into  the  sugar. 

Essence  Pastes. 

These  are  honhons  mixed  with  thick  jam,  or,  very  often, 
with  the  residues  of  fruit-juice  pre.ssing.  A ]>j de-residue  is 
very  oft(“.n  used.  This  is  dyed,  flavoured,  and  scented.  The 
proportion  of  sugar  to  fruit-residue  must  always  he  so  adjuste{l 
that  the  mass  is  really  a paste  when  cold.  The  paste  is 
moulded  in  discs  liy  filling  the  inside  of  iron  rings  lying  on 
a sheet  of  iron. 
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D R A G E S 

rpHERE  are  two  sorts  of  these  sweets,  in  the  first  the  dragee- 
' preparation  is  only  on  the  outside,  and  surrounds  a fruit- 
preparation,  in  the  otlier  tlie  dragee  is  entirely  a dragee-prepar- 
ation made  in  the  pan  shown  in  Fig.  2C.  Fruit  dragees  an; 
also  called  sieve  dragees,  on  account  of  the  great  use  made 
of  sieves  in  making  them. 


Sieve  DbaciJes. 

The  dragee-preparation  is  made  hy  mixing  gum-tragacanth 
dry  with  twelve  times  its  weight  of  sugar,  both  of  course  in 
the  finest  powder.  The  mixture  is  damped  with  water  and 
worked  till  it  is  a uniform  mass,  which  spins  strouglj\  The 
dye  and  ilavourings  are  then  added,  with  a little  starch,  and 
the  whole  is  moulded.  Large  pieces  are  moulded  in  the  hand, 
small  ones  in  moulds.  Hand  moulding  is  used  for  cracknels 
and  flower  shapes.  Spherical  dragees  are  made  in  a cullender, 
the  openings  in  which  are  of  the  size  of  the  dragees  required. 
Tlie  mass  is  moulded  into  rolls  through  the  holes.  These 
cylinders  are  cut  up  with  a sharp  knife,  and  the  pieces  are 
dropped  into  dry  starch.  When  dry  they  are  rolled  into 
shape  in  the  starch,  just  as  pills  are  made,  by  placing  them 
in  a rotating  drum,  which  is  half  filled  with  them.  They 
are  finally  sifted  from  the  dust  of  starch  and  dragee  debris, 
lliis  dust  is  used  for  more  dragees. 

:317 
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Chocolate  DuAcfiES. 

riie  chocolate-  and  tlie  drag(‘e-prcj)aration  arc  mixed  in  the 
finest  powder,  and  then  moulded. 

StraWHEUKY  I )RAGf:ES. 

The  dragee-preparation,  dyed  a jiale  red  and  mixed  with 
stun\  berry  essence,  is  moulded  in  double  moulds,  the  two 
parts  together  giving  the  shape  of  a strawberry.  On  leaving 
the  mould.s,  the  dragees  are  dried  and  made  of  a somewhat 
darker  red  on  the  outside.  Any  other  fruit  can  lie  imitated 
in  shape  or  flavour,  or  in  both,  in  a similar  way. 

Coffee  Dragees. 

As  strong  a decoction  of  coffee  as  po.ssilile  is  made.  This 
is  mixed  with  the  dragee  mass,  forming  a brown  jireparation, 
which  is  then  moulded. 

Flower  DragAes. 

The  dragee  mass  is  perfumed  and  dyed,  and  then  nmulded. 
Father  its  e.ssence  or  its  tincture  is  used,  such  as  rose-geranium 
oil  for  rose  dragees,  vanilla  tincture  for  heliotrope  dragees,  etc. 

Pan  Dragees. 

These  consist  of  a solid  core  of  a hard  fruit,  such  as  coriander, 
almond,  canise,  pistachio,  etc.,  covered  with  dragee-jireparation 
in  the  pan  shown  in  Fig.  26.  The  almonds,  etc.,  are  cleaned 
from  all  dust,  and  are  turned  in  the  pan  at  a temperature  such 
that  they  almost  Vmrn  the  hand.  This  high  temperature  is 
necessary  to  prevent  the  sugar  from  setting.  If  it  begins  to 
do  this,  the  coating  will  not  be  uniform.  At  first  rather 
weakly  boiled  sugar  is  put  in,  together  with  a little  starch, 
and  dye  if  required,  and  the  pan  is  turned  rather  quickly. 
M'lien  the  fruits  are  fully  coated  and  the  sugar  has  jiartly 
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set,  more  dragee  mass  is  put  in,  and  so  on  till  the  coating 
is  thick  enough.  It  is  of  great  importance  to  put  in  the 
sugar  a little  at  a time,  to  prevent  the  sugar  from  crusting 
over  the  sides  of  the  pan.  If  this  happens,  the  work  must 
he  suspended,  the  fruits  removed,  and  the  crust  reduced  to 
syrup  with  a very  little  hot  water. 

Large  articles,  such  as  almonds,  are  more  easily  treated  than 
small  ones,  such  as  coriander  seeds.  With  these  special  care 
must  be  taken  to  keep  them  separate.  While  a workman  is 
gaining  experience  he  should  only  treat  .small  quantities  at 
a time.  It  is  better  to  take  plenty  of  time  than  to  spoil  the 
hatch. 

The  dragee-preparation  can  of  course  he  flavoured  and  dyed 
in  every  imaginable  way. 

The  amount  of  dragee-preparation  required  naturally  depends 
on  the  thickness  of  the  coating.  It  is  usually  reckoned  at 
from  four-sixths  to  five-sixths  of  the  weight  of  the  fruit. 

Ihescrved  cherries  can  also  he  dragcT'd.  They  are  taken 
out  of  the  preserving  liquid,  drained  and  dried  very  slightly, 
so  as  to  get  them  dry  on  the  outside  only.  They  are  then 
drageed  in  the  pan.  Cloves,  hits  of  nutmeg,  calamus,  cinnamon, 
chips  of  orange  or  lemon  peel,  etc.,  can  also  he  easly  drageed. 
To  dragee  filled  honhons,  roll  them  while  still  damp  in  starch 
powder,  and  then  put  them  in  small  lots  into  the  pan.  They 
must  not  ho  drageed  too  hot.  Drageeing  in  general  requires 
much  experience  in  heat  regulation.  The  chief  risk  is  of  over- 
heating, making  the  goods  so  soft  that  they  collect  together 
into  lumps. 
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P>ARLEY  Sugar 

rnins  is  best  i)re]iared  by  fusiiif,'  sugar,  and  when  it  lias 
I cooled  enougb,  drawing  it  out  into  a tough'  ribbon.  This 
is  twisted  into  a rope,  rolled  into  a cylindrical  shape,  and  then 
broken  up.  It  can  of  course  be  flavoured  and  dyed  at  M-ill. 

Parti-Coloured  Icino  Sugar. 

This  is  largely  used  for  ornamenting  candies  and  chocolates. 
The  sugar  is  first  coarsely  powdered,  the  dust  is  sifted  out, 
and  the  small  lum|>s  are  then  sorted  into  three  sizes  by  means 
of  coarser  sieve.s.  The  lumps  are  dyed  by  shaking  them  in 
a ve.ssel,  the  inside  of  which  is  jiainted  with  a very  thick 
colouring  liquid.  The  ve.ssel  is  also  moved  about  to  keeji  the 
dye  from  collecting  at  the  bottom.  The  .sugar  must  never 
get  damp  enough  to  cling  together.  The  diflercntly  coloured 
grains  are  then  mixed  together.  They  can  also  be  perfumed 
by  jmtting  tinctures  or  essential  oils  with  the  dye.  The  grains 
can  then  be  sold  as  bonbons,  or  at  any  rate  the  larger  ones. 
Tlie  smallest  kinds  are  used  for  ornamentation  only. 
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BONE  PRODUCTS  AND  MANURES  ; An  Account  of  the 

most  recent  Improvements  in  the  Manufacture  of  Fat,  Glue,  Animal 
Charcoal,  Size,  Gelatine  and  Manures.  By  Thomas  Lambert,  Techni- 
cal and  Consulting  Chemist.  Illustrated  by  Twenty-one  Plans  and 
Diagrams.  Demy  Svo.  162  pp.  1901,  Price  7s.  6d. ; India  and 
Colonies,  8s. ; Other  Countries,  8s.  6d.  ; stricti)'  net. 
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Chapters  I.,  Chemical  Composition  cf  Bones — Arrangement  of  Factory — Crushing  of  Bones 
— Treatment  with  Benzene — Benzene  in  Crude  Fat — Analyses  of  ClariBed  Fats — Mechanical 
Cleansing  of  Bones — Animal  Charcoal — Tar  and  Ammoniacal  Liquor,  Char  and  Gases,  from 
good  quality  Bones — Method  of  Retorting  the  Bones — Analyses  of  Chars — “ Spent  ” Chars— 
Cooling  of  Tar  and  Ammoniacal  V^apours — Value  of  Nitrogen  for  Cyanide  of  Potash — Bone 
Oil — Marrow  Bones — Composition  of  Marrow  Fat — Premier  Juice — Buttons. — II. , Properties 
of  Glue — Glutin  and  Chondrin — Skin  Glue — Liming  of  Skins — Washing — Boiling  of  Skins — 
ClariKcation  of  Glue  Liquors — Acid  Steeping  of  Bones — Water  System  of  Boiling  Bones — 
Steam  Method  of  Treating  Bones — Nitrogen  in  the  Treated  Bones — Glue-Boiling  and  Clarify- 
ing-House — Plan  showing  Arrangement  of  Clarifying  Vats — Plan  showing  Position  of  Evapora- 
tors— Description  of  Evaporators — Sulphurous  Acid  Generator — ClariHcation  of  Liquors — 
Section  of  Drying-House — SpeciHcation  of  a Glue — Size — Uses  and  Preparation  and  Composi- 
tion of  Size — Concentrated  Size. — 111.,  Properties  of  Gelatine — Preparation  of  Skin  Gelatine 
— Washing  — Bleaching — Boiling — ClariHcation — Evaporation — Drying — Bone  Gelatine  — Se- 
lecting Bones — Crushing — Dissolving — Bleaching — Boiling — Propertlesof  Glutin  and  Chondrin 
— Testing  of  Glues  and  Gelatines. — IV.,  The  Uses  of  Glue,  Gelatine  and  Size  in  Various 
Trades — Soluble  and  Liquid  Glues — Steam  and  Waterproof  Glues. — V.,  .Manures— Importation 
of  Foodstuffs — Soils — Germination — Plant  Life. — VI.,  Natural  Manures — Water  and  Nitrogen 
in  Farmyard  Manure — Full  Analysis  of  Farmyard  Alanure — Action  on  Crops — Water-Closet 
System — Sewage  Manure — Green  Manures. — VII.,  Artificial  .Manures — Bones — Boiled  and 
Steamed  Bones — Mineral  Phosphates — English  Coprolites — French  and  Spanish  Phosphorites 
— German  and  Belgian  Phosphates — Basic  Slag — Guanos  Proper — Guano  Phosphates. — Vlll., 
Mineral  Manures — Common  Salt — Potash  Salts — Calcareous  Manures — Prepared  Nitrogenous 
Manures — Ammoniacal  Compounds — Sodium  Nitrate — Potassium  Nitrate — Organic  Nitro- 
genous Matters — Shoddy — Hoofs  and  Horns — Leather  Waste — Dried  Meat — Dried  Blood — 
Superphosphates— Composition — Manufactu  e — Section  of  Manure-Shed — First  and  Ground 
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Press  Opinion. 

" We  can  with  confidence  recommend  the  perusal  of  the  book  to  all  persons  interested  in 
the  manuiacturc  of  artihclal  manures,  and  also  to  the  large  number  of  farmers  and  others  who 
are  desirous  of  working  their  holdings  on  the  most  up-to-date  methods,  and  obtaining  the  best 
possible  results,  which  scientific  research  has  placed  within  their  reach.’’— Observer. 
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Kesins— Melting-point— Solvents— Acid  Value— Saponification  Value— Resin 
Values- Acetyl  and  Corbonyl  Value-Alethyl  Value-Resin  Acid- 
Systematic  Resume  of  the  Performance  of  the  Acid  and  Saponification  Value  Tests. 
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CoDaiba^?n^s-.i,  Balsam  - Carthafiena  Copaiba  Balsam  - Maracaibo 
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Resin-Sandarach-Scammonium-Shellac-Storax 
^-rudus— Purified  Storax— Styrax  Crudus  Colatus— Taca- 
mahac— rhapsia  Resin— furpentine-Chios  Turpentine  — Strassburg  Turpentine- Turneth 
-cSctljcarium^  Resins-Ammoniacum-Bdelfium-Euphorbium  - Galb^anum-Gamhoge 
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MANUFACTURE  OF  PAINT.  A Practical  Handbook  for 
Paint  Manufacturers,  Merchants  and  Painters.  By  J.  Cruickshank 
S.MiTH,  B.Sc.  Demy  8vo.  1901.  200  pp.  Sixty  Illustrations  and  One 
Large  Diagram.  Price  7s.  6d.  ; India  and  Colonies,  8s.  ; Other 
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Grinding  of  other  White  Pigments.— VIII.,  Grinding  of  Oxide  Paints.— IX.,  Grindin)^  of  Stain- 
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Press  Opinions. 

**WiIl  Hil  a place  hitherto  unoccupied;  . . . bears  all  the  marks  of  thoroughness  both  on  the 
scientific  and  technical  side.  That  it  will  take  its  place  as  the  standard  book  of  its  subject  may 
safely  be  predicted.” — Aberdeen  Free  Press. 

**This  is  a workmanlike  manual  of  the  methods  and  processes  of  an  industry*  known  to  the 
world  at  large  only  by  its  remote  results.  . . . This  clearly  written  and  well-informed  hand- 
book gives  a plain  exposition  of  these  matters,  and  cannot  but  prove  useful  to  manufacturers 
and  merchants,  and  to  painters  curious  about  the  materials  in  which  they  work.” — The  Scotsman, 

"Mr.  Smith’s  book  is  practical  throughout,  and  it  will  be  found  helpful  to  those  engaged  in 
the  industry  and  those  who  make  use  of  paints.” — The  Architect. 

"It  is  an  important  text-book  for  students  attending  technical  classes  in  these  subjects,  con- 
cisely setting  forth  in  a most  practical  manner  many  intricate  details  in  the  preparation  and 
production  of  paint  during  the  operation  of  grinding.  . . . The  work  should  occupy  a position 
on  the  bookshelf  of  every  individual  interested  in  paint." — The  Decorators'  and  Painters' 
Magazine^ 
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Lakes — Red  Lakes — Alizarin  Compounds — Orange  and  Yellow  Lakes — Green  and  Blue  Lakes 
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PRACTICAL  TREATISE  ON  THE  LEATHER  IN- 
DUSTRY. By  A.  M.  Villon.  A Translation  of  Villon’s 
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book  IS  well  and  lucidly  written."— S/ioe  Manufacturers'  Monthly  Journal. 
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“ Gives  much  useful  and  interesting*  information  concerning  the  various  processes  by  which 
the  skins  of  animals  are  converted  into  leather/* — Leeds  Mercury. 

It  can  thus  be  confidently  recommended  to  all  who  are  more  or  less  practically  in- 
terested in  the  technology  of  a very  important  subject.” — Leicester  Post. 

'*  This  is,  in  every  respect,  an  altogether  admirable,  practical,  clear  and  lucid  treatise  on 
the  various  and  numerous  branches  of  the  great  leather  industry,  of  which  it  deals  in  an  ex- 
haustive, highly  intelligent,  workmanlike  and  scientific  manner.  . . .” — Shoe  and  Leather 
Trader. 

” It  certainly  should  be  worth  the  while  of  English  tanners  to  see  what  lessons  they  can 
learn  from  French  practice,  and  French  practice,  we  should  imagine,  could  hardly  have  a 
better  exponent  than  the  author  of  this  large  volume/' — Western  Daily  Press  amt  Pristol  Times. 

** . . . As  a work  of  reference  the  volume  will  be  extremely  useful  in  the  trade,  and  where 
leisure  affords  sufficient  opportunity  a careful  perusal  and  study  of  it  would  afford  ample 
reward.”— Guardian. 
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Earthenware  Clay. — X.,  Forms  and  Tables.  Articles  of  Apprenticeship,  Manufacturer's 
Guide  to  Stocktaking,  Table  of  Relative  Values  of  Potter's  Materials,  Hourly  Wages  Table 
Workman's  Settling  Table,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  in 
the  use  of  Slop  Flint  and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  China 
Goods,  Table  for  the  Conversion  of  .Metrical  Weights  and  Measures  on  the  Continent  of  South 
America. — Index. 
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of  these  Products.  Chapter  VI.,  Quarries : I,  Plain  Quarries  of  Ordinary  Clay ; 2,  of  Cleaned 
Clay — Machines,  Cutting,  Mixing,  Polishing — Drying  and  Firing — Applications — Particulars  of 

Euarries.  Chapter  VII.,  Terra-cotta  : History — .Manufacture — Application  : Balustrades, 

slumns,  Pilasters,  Capitals,  Friezes,  Frontons,  Medallions,  Panels,  Rose-windows,  Ceilings 
— Appendix:  Official  Methods  of  Testing  Terra-cottas. 

Part  II.  Made-up  or  Decorated  Pottery. — Chapter  I.,  General  Remarks  on  the  Deco- 
ration of  Pottery:  Dips— (Hazes  : Composition.  Colouring,  Preparation,  Harmony  with 

Pastes — Special  Processes  of  Decoration — Hnamels,  (Jpaque,  Transparent,  CZoloui^,  Under- 
glaze, Over-glaze — Other  Processes  : Crackling,  Mottled,  Flashing,  Metallic  Iridescence, 
Lustres.  Chapter  1 1.,  Glazed  and  Knamelled  Bricks — History:  Glazicg — Hnamelting — Appli- 
cations: Ordinary  Knamelled  Bricks,  Glazed  Stoneware,  Knamelled  Stoneware — Knamelled 
Tiles.  Chapter  III.,  Decorated  Quarries:  I.  Paving  Quarries — 1,  Decorated  with  Dips — 2, 
Stoneware:  A,  Fired  to  Stoneware;  a,  of  Slag  Base — Applications;  b,  of  Melting  Clay- 
Applications — lit  Plain  or  Incrusted  Stoneware;  ii,  of  Special  Clay  (Stoke-on-Trent) — .Manu- 
facture— Application — 6,  of  Felspar  Base — Colouring,  .Manufacture,  .Moulding,  Dr^'ing,  Firing 
— Applications.— 1 1.  Facing  Quarries — 1,  in  Faience — .'I,  of  Limestone  Paste — /^,  of  Silicious 
Paste — C,  of  Felspar  Paste — Manufacture,  Firing — 2,  of  Glazed  Stoneware — 3,  of  Porcelain — 
Applications  of  Facing  Quarries. — III.  Stove  Quarries — Preparation  of  the  Pastes,  Moulding, 
Firing,  Knamelling,  Decoration— Applications — Faiences  for  Fireplaces.  Chapter  IV.,  Archi- 
tectural Decorated  Pottery:  § 1,  Faiences;  § 2,  Stoneware;  § 3,  Porcelain.  Chapter  V., 
Sanitary  Pottery:  Stoneware  Pipes:  Manufacture,  Firing — Applications— Sinks  Applications 
—Urinals,  Scats  and  Pans — Applications — Drinking-fountains,  Washstands. — Index. 


A TREATISE  ON  THE  CERAMIC  INDUSTRIES.  A 

Complete  Manual  for  Pottery,  Tile  and  Brick  Works.  By  Emile 
Bourry,  Inf'enieur  des  Arts  ct  Manufactures.  Translated  from  the 
French  by  Wilton  P.  Rix,  Examiner  in  Pottery  and  Porcelain  to  the 
City  and  Guilds  of  London  Technical  Institute,  Pottery  Instructor  to 
the  Hanley  School  Board.  Royal  8vo.  1901.  Over  700  pp.  Price 
21s. ; India  and  Colonies,  22s. ; Other  Countries,  23s.  fid. ; strictly  net. 


Contents.  . , . „ . . 

Part  I.,  Qeneral  Pottery  Methods.  Chapters  1.,  Dehnition  and  History.  Dehnitions 
and  ClassiHcation  of  Ceramic  Products— Historic  Summarj-  of  the  Ceramic  Art.— 11.,  Raw 
.Materials  of  Bodies.  Clays  : Pure  Clay  and  Natural  Clays- Various  Raw  Materials ; AnaloRous 

to  Clay— ARRiomerative  and  ARRlutinative—OpeninR—Fusihle— Refractory— T rials  of  Raw 

Materials.— III.,  Plastic  Bodies.  Properties  and  Composition— Prepara^tion  of  Raw  .Materials. 
DisaRRreRation — PuriHcaiion— Preparation  of  Bodies:  By  I’lastic  Method  By  Do'  .Method 
By  Uquid  Method.— IV'.,  Formation.  Processes  of  Porrnation : ThrowinR  Rxpression 
MouldinR  by  Hand,  on  the  Jolley,  by  Compression,  by  Slip  CastinR— SlappinR  SlippinR.  V., 
DryinR.  DryinR  of  Bodies- Processes  of  DryinR : By  I-.vaporation-By 
HeatinR-By  Ventilation-By  Absorption.-Vl„  Ola/.es.  Compi.sition  Properties-Raw 

Materials-Manufacture  and  Application.-Vll.,  PirinR^,  Cololri^c 

durinR  PirinR— Description  of  the  Kilns— WorkinR  of  the  Kilns.— VIII..  Decoration.  ColourinR 
Materials— Processes  of  Decoration.  „ r'  • 

Part  II..  Special  Pottery  Methods.  Chapters  Ter™  9°“®*' 

Plain  Ordinary,  Hollow,  Ornamental,  VitriHed.  and  LiRht  Bricks— Ordinary  and  Black  Files 
PavinR  Tiles-Pipes-Architectural  Terra  Cottas-Vases.  Statues  and 

Common  Pottery- Pottery  for  Water  and  Piltcrs-Tobacco  Pipes— Lustre  Ware-1  ri^ert  es 
and  Tests  for  Terra  Cottas.— X.,  Fireclay  Goods.  Classihcation : ArRi  laceous,  Aluminous, 
Carboniferous.  Silicious  and  Basic  Fireclay  Go<^s-Fireclav  Mortar 

Goods.— XL,  Faiences.  Varnished  Faiences- Enamelled  P“'e."eeb— Sdicious  Faicnce^^ 

clay  Faiences-Pcbble  Work-Feldspathic  Faienccs-Composition,  processes  of 

and  General  ArranRements  of  Faience  Potteries.- XI I.,  Stoneware.  Stoneware  I roperly  so 

^llcd  Pavin^Tiles-Pipes-Sanitary  Ware-Stoneware  for  Food  Purposes  and  Cheimcal 

Productions-Architectural  Stoneware- Vases,  Statues  and  other  pirT 

Stoneware.— XI II.,  Porcelain.  Hard  Porcelain  for  Table  Ware  and 

for  Electrical  Conduits,  for  Mechanical  Purpows;  Arcjiitectural  Porcela.^^ 

Porcelain— Soft  Phosphated  or  EnRiish  Porcelain— Soft  Vitreous  Porcelain,  French  ana  «ew 
S°v«s-ArRiMacrousSoftorSeReP^  Porcelain-Dull  Soft  or  Parian  Porcelain-Dull  Felds- 
pathic  Soft  Porcelain. — Index. 
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■THE  ART  OF  RIVETING  GLASS,  CHINA  AND 
EARTHENWARE.  By  J.  Howarth.  Second  Edition. 
1900.  Price  Is.  net;  by  post,  home  or  abroad,  Is.  Id. 


Contents.  . „ , . 

Tools  and  Materials  Required-W.re  Used  for  Rivets-Soldenng  Solution-Prepa^ 
.for  Drilling-Commencement  of  Drilling-Cementmg-Prelim.nanes  to  “ 

Make— To  Fix  the  Rivets— Through-and-through  Rivets— Soldering— Tinnmg  a Soldering-Iron 

—Perforated  Plates,  Handles,  etc.— Handles  of  Ewers,  etc.— Vases  and  Comports  Marble 
and  Alabaster  Ware— Decorating— How  to  Loosen  Fast  Decanter  Stoppers— China  Cements. 


NOTES  ON  POTTERY  CLAYS.  Their  Distribution,  Pro- 
perties, Uses  and  Analyses  of  Ball  Clays,  China  Clays  and  China 
Stone.  By  Jas.  Fairie,  F.G.S.  1901.  132  pp.  Crown  8vo.  Price 

3s.  6d. ; India  and  Colonies,  4s. ; Other  Countries,  4s.  6d. ; strictly  net. 


Contents. 

Definitions— Occurrence— Brick  Clays— Fire  Clays— Analyses  of  Fire  Clays.— Ball  Clays— 
Properties — Analyses — Occurrence — Pipe  Clay — Black  Clay — Brown  Clay  Blue  Clay  Dor- 
setshire and  Devonshire  Clays.— China  Clay  or  Kaolin— Occurrence— Chinese  Kaolin— Cornish 
•Clays— Hensbarrow  Granite— Properties,  Analyses  and  Composition  of  China  C'ays— 
Method  of  Obtaining  China  Liay — Experiments  with  Chinese  Kaolin — Analyses  of  Chinese 
and  Japanese  Clays  and  Bodies— Irish  Clays.— Chinese  Stone— Composition— Occurrence— 
Anaiyses. — Index. 


PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A Complete  Introduction  to  the 
Preparation  of  all  the  Colours  and  Fluxes  used  for  Painting  on  Porce- 
lain, Enamel,  Faience  and  Stoneware,  the  Coloured  Pastes  and  Col- 
oured Glasses,  together  with  a Minute  Description  of  the  Firing  of 
Colours  and  Enamels.  On  the  Basis  of  Personal  Practical  Experience 
of  the  Condition  of  the  Art  up  to  Date.  By  Felix  Her.mann,  Technical 
Chemist.  With  Eighteen  Illustrations.  300  pp.  Translated  from  the 
German  second  and  enlarged  Edition.  1897.  Price  10s.  6d.  ; India 
and  Colonies,  11s.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

History  of  Glass  Painting. — Chapters  I.,  The  Articles  to  be  Painted  : Glass,  Porcelain, 
Enamel,  Stoneware,  Faience.— II,,  Pigments:  1,  Metallic  Pigments:  Antimony  Oxide,  Naples 
Yellow,  Barium  Chromate,  Lead  Chromate,  Silver  Chloride,  Chromic  Oxide. — III.,  Fluxes; 
Fluxes,  Felspar,  Quartz,  Purifying  Quartz,  Sedimentation,  Quenching,  Borax,  Boracic  Acid, 
Potassium  and  Sodium  Carbonates,  Rocaille  Flux. — IV.,  Preparation  of  the  Colours  for  Glass 
Painting. — V.,  The  Colour  Pastes. — VI.,  The  Coloured  Glasses. — VII.,  Composition  of  the 
Porcelain  Colours. — VIII.,  The  Enamel  Colours:  Enamels  for  Artistic  Work. — IX.,  Metallic 
Ornamentation:  t*orceIain  Gilding,  Glass  Gilding. — X.,  Firing  the  Colours:  1,  Remarks  on 
Firing:  Firing  Colours  on  Glass,  Firing  Colours  on  Porcelain;  2,  The  Muffle. — XL,  Accidents 
occasionally  Super\'ening  during  the  Process  of  Firing. — XII.,  Remarks  on  the  Different 
Methods  of  Painting  on  Glass,  Porcelain,  etc. — Appendix:  Cleaning  Old  Glass  Paintings.. 

Press  Opinions. 

“Will  be  found  of  much  interest  to  the  amateur." — Art  Ajnafeur,  New  York, 

“ . . . The  whole  cannot  fail  to  be  both  of  service  and  interest  to  glass  workers  and  to 
potters  generally,  especially  those  employed  upon  high>class  work." — Staffordshire  Sentinel. 

“ For  manufacturers  and  students  it  will  be  a valuable  work,  and  the  recipes  which  appear 
on  almost  every  page  form  a very  valuable  feature." — Builders  Journal, 

“ . . . Very  careful  instructions  are  given  for  the  chemical  and  mechanical  preparation  of 
the  colours  used  in  glass-staining  and  porcelain-painting;  indeed,  to  the  china  painter  such  a 
book  as  this  should  be  of  permanent  value." — Daily  Chronicle. 


A TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

Prefaced  with  a Review  of  Ancient  Glass.  By  Ernest  R.  Suffling. 
With  One  Coloured  Plate  and  Thirty-seven  Illustrations.  Demy  8vo. 
140  pp.  1902.  Price  7s.  6d. ; India  and  Colonies,  8s. ; Other  Countries, 
8s.  6d.  net. 

Contents. 

Chapters  I.,  A Short  History  of  Stained  Glass. — II.,  Designing  Scale  Drawings. — III.,  Car- 
toons and  the  Cut  Line. — IV.,  Various  Kinds  of  Glass  Cutting  for  Windows. — V.,  The  Colours 
and  Brushes  used  in  Glass  Painting. — VI.,  Painting  on  Glass,  Dispersed  Patterns. — VII., 
Diapered  Patterns — Aciding — Firing. — VIII.,  Fret  Lead  Glazing. — Index. 


20 


A Reissue  of 

THE  HISTORY  OF  THE  STAFFORDSHIRE  POTTER- 
IES ; AND  THE  RISE  AND  PROGRESS  OF  THE 
MANUFACTURE  OF  POTTERY  AND  PORCELAIN. 


With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot- 
ters. By  Simeon  Shaw.  (Originally  Published  in  1829.)  265  pp. 

1900.  Demj*  8vo.  Price  7s.  6d. ; India  and  Colonies,  8s.;  Other 
Countries,  8s.  6d. ; strictly  net. 

Contents. 

Introductory  Chapter  showing  the  position  of  the  Pottery  Trade  at  the  present  time 
1899). — Chapters  I.,  Preliminary  Remarks.— 1 1.,  The  Potteries,  comprising  Tunstall, 
Brownhills,  GreenHeld  and  New  Field,  Golden  Hill,  Latebronk,  Green  Lane,  Burslem,  Long- 
port  and  Dale  Hall,  Hot  Lane  and  Cobridge,  Hanley  and  Shelton,  Etruria,  Stoke,  Penkhull, 
Fenton,  Lane  Delph,  Foley,  Lane  End. — Ml.,  On  the  Origin  of  the  Art,  and  its  Practice 
among  the  early  Nations. — IV.,  Manufacture  of  Pottery,  prior  to  1700.— V.,  The  Introduc- 
tion of  Red  Porcelain  by  Messrs.  Elers,  of  Bradwell,  1690. — VI.,  Progress  of  the  Manu- 
facture from  1700  to  Mr.  Wedgwood’s  commencement  in  1760. — VII.  Introduction  of  Fluid 
Glaze.— Extension  of  the  Manufacture  of  Cream  Colour. — .Mr.  Wedgwood’s  Queen’s  Ware. — 
Jasper,  and  Appointment  of  Potter  to  Her  Majesty. — Black  Printing. — VIII.,  Introduction 
of  Porcelain.  .Mr.  W.  Littler’s  Porcelain. — Mr.  Cookworthy’s  Discovery  of  Kaolin  and 
Petuntse,  and  Patent. — Sold  to  Mr.  Champion — resold  to  the  New  Hall  Com. — Extension  of 
Term. — IX.,  Blue  Printed  Pottery.  Mr.  Turner,  Mr.  Spode  (I),  Mr.  Baddeley,  Mr.  Spode 
(2),  Messrs.  Turner,  Mr.  Wood,  Mr.  Wilson,  Mr.  Minton. — Great  Change  in  Patterns  of  Blue 
Printed. — X.,  Introduction  of  Lustre  Pottery.  Improvements  in  Pottery  and  Porcelain 
subsequent  to  1800. 

Press  Opinions. 

“There  is  much  curious  and  useful  information  in  the  work,  and  the  publishers  have  rendered 
the  public  a service  in  reissuing  it.” — }iurton  Mail, 

“Copies  of  the  original  work  are  now  of  considerable  value,  and  the  facsimile  reprint  now 
issued  cannot  but  prove  of  considerable  interest  to  all  interested  in  the  great  industry.”— /)«r6y 
Mercury. 

A Reissue  of 


THE  CHEMISTRY  OF  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM- 
POUNDS USED  IN  MANUFACTURING  POR- 
CELAIN, GLASS  AND  POTTERY.  By  Simeon  Shaw. 
(Originally  published  in  1837.)  750  pp.  1900.  Uoyal  8vo.  Price  14s.; 
India  and  Colonics,  15s.;  Other  Countries,  16s.  6d. ; strictly  net. 

Contents. 

E.ART  I.,  ANALYSIS  AND  MATERIALS.— Chapters  I.,  Introduction  : Laboratory  and 
Apparatus:  Elements:  Combinative  Potencies,  Manipulative  Processes  for  Analysis  and 
Reagents,  Pulverisation,  Hlow-pipe  Analysis,  Humid  Analysis,  Preparatory  Manipulations, 
General  Analytic  Processes,  Compounds  Soluble  in  Water,  Compounds  Soluble  only  in  Acids, 
Compounds  (.Mixed)  Soluble  in  Water,  Compounds  (.Mixed)  Soluble  in  Acids,  Compounds 
(Mixed)  Insoluble,  Particular  Analytic  Processes.— II.,  Temperature:  Coal,  Steam  Heat  for 
Printers'  Stoves,— III.,  Acids  and  Alkalies:  Boracic  Acid,  .Muriatic  Acid,  Nitric  Acid,  Sul- 
phuric Acid,  Potash,  Soda,  Lithia,  Calculation  of  Chemical  Separations.— IV.,  The  Earths: 
Alumine,  Clays,  Silica,  Flint,  Lime,  Plaster  of  Paris,  Magnesia,  Barytes,  Pelspar,  Grauen  (or 
China  Stone),  China  Clay,  Chert.— V.,  Metals  : Reciprocal  Combinative  Potencies  of  the  Metals, 
Antimony,  Arsenic,  Chromium,  Green  Oxide,  Cobalt,  Chromic  Acid,  Humid  Separation  of 
Nickel  from  Cobalt,  Arsenite  of  Cobalt,  Copper,  Gold,  Iron,  Lead,  .Manganese,  Platinum,  Silver, 

^'"pART  II  SYNTHESIS  AND  CO.M POUNDS.— Chapters  I.,  Sketch  of  the  Origin  and 
Progress  of  the  Art.— II.,  Science  of  Mixing  : Scientific  Principles  of  the  Manufacture,  Com- 
binative Potencies  of  the  Earths.— III.,  Bodies:  Porcelain— Hard,  Porcelain— Fritted  Bodies, 


Raw  Cane,  Raw  Red  Porous,  Raw  Egyptian,  Earthenware,  Queen  s VVare,  Cream  Colour,  Blue 
and  Fancy  Printed,  Dipped  and  Mocha,  Chalky,  Rings  Stilts,  etc.-IV.,  Glazes:  Porcelam- 
Hard  Fritted,  Porcelain-Soft  Fritted,  Porcelain-Soft  Raw,  Cream  Colour  Porcelain,  Blue 
Printed  Porcelain,  Fritted  Glazes,  Analysis  of  Fritt,  Analysis  of  Glaze,  Coloured  Glazes,  Dips, 
Smears  and  Washes;  Glasses:  Flint  Glass,  Coloured  Glares,  Artificial  Garnet,  Artificial 
Emerald,  Artificial  Amethyst,  Artificial  Sapphire,  Artificial  Opal,  Plate  Glass,  Cro«n 
Broad  Glass,  Bottle  Glass,  Phosphoric  Glass,  British  Steel  Glass,  Glass-Staining  and  Painting, 
Engraving  on  Glass,  Dr.  Faraday’s  Experiments.— V.,  Colours : Colour  Making,  Fluxes  or 
Solvents,  Components  of  the  Colours;  Reds,  etc.,  from  Gold,  Carmine  or 
Purple,  Reds,  etc.,  from  Iron,  Blues,  Yellows,  Greens,  Blacks,  White,  Silver  for  Burnishing, 

GolI^or^Burnis^  OF  CHEMICAL  SUB- 
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Press  Opinions.  . . . c 

“ . . . There  is  an  excellent  historical  sketch  of  the  orijjin  and  progress  of  the  art  of  pottery 
which  shows  the  intimate  knowledge  of  classical  as  well  as  (the  then)  modern  scientific  litera- 
ture possessed  by  the  late  Dr.  Shaw." — Glasgow  Herald.  ^ a • t. 

‘‘The  historical  sketch  of  the  origin  and  progress  of  pottery  is  very  interesUng  and  instruc- 
tive. The  science  of  mixing  is  a problem  of  great  importance,  and  the  query  how  the  natui^I 
products,  alumina  and  silica  can  be  compounded  to  form  the  best  wares  may  be  by  the 

aid  of  chemistry  instead  of  by  guesses,  as  was  formerly  the  case.  This  portion  ot  the  book  may 
be  most  suggestive  to  the  manufacturer,  as  also  the  chapters  devoted  to  the  subject  of  glazes, 
glasses  and  colours."— Post.  . . ^ ^ ^ a 

“ Messrs.  Scott,  Green\\‘ood  & Co.  are  doing  their  best  to  place  before  the  pottery  trades 
some  really  good  books,  and  their  spirited  enterprise  is  worthy  of  encouragement,  for  the 
utility  of  technical  literature  bearing  upon  the  f ractical  side  of  potting  goes  without  saying. 

. . . They  are  to  be  congratulated  on  their  enterprise  in  republishing  it." — Stafforasntre 
Sentinel. 

Paper  Making. 

THE  DYEING  OF  PAPER  PULP.  A Practical  Treatise  for 
the  use  of  Papermakers,  Paperstainers,  Students  and  others.  By 
Julius  Erfurt,  Manager  of  a Paper  .Mill.  Translated  into  English 
and  Edited  with  Additions  by  Julius  Hubner,  F.C.S.,  Lecturer  on 
Paperniaking  at  the  Manchester  Municipal  Technical  School.  With 
Illustrations  and  157  patterns  Of  paper  dyed  in  the  pulp.  Royal 
8vo,  ISO  pp.  1901.  Price  15s.  ; India  and  Colonies,  16s.;  Other 
Countries,  20s.  ; strictly  net.  Limited  edition. 

Contents. 

1.,  Behaviour  of  the  Paper  Fibres  during;  the  Process  of  Dyeing,  Theory  of  the 
Mordant. — II.,  Colour  Fixing  Mediums  (Mordants). — III.,  Influence  of  the  Quality  of 
the  Water  Used.— IV.,  lnorg;anic  Colours. — V.,  Organic  Colours.— VI.,  Practical 
Application  of  the  Coal  Tar  Colours  according;  to  their  Properties  and  their 
Behaviour  towards  the  Different  Paper  Fibres. — VII.,  Dyed  Patterns  on  Various  Pulp 
Mixtures.— Dyeing  to  Shade. — Index. 

Press  Opinions. 

“ The  book  is  one  that  is  of  value  to  every  one  connected  with  the  colouring  of  paper.” — 
Paper  Trade  Journal. 

“The  great  feature  of  the  volume  is  undoubtedly  the  series  of  actual  patterns  of  dyed 
papers,  157  in  all — twelve  of  which,  made  in  England,  have  been  added  to  tbe  original  German 
series.  Detailed  formulte  are  given  for  the  preparation  of  the  pulp  for  each,  and  the  tints  of 
the  samples  practically  form  a key,  by  means  of  which  the  accuracy  of  the  student’s  or 
practitioner’s  experiments  can  be  tested.  . . .” — World's  Paper  Trade  Review. 

Enamelling  on  Metal. 

ENAMELS  AND  ENAMELLING.  An  Introduction  to  the 
Preparation  and  Application  of  all  Kinds  of  Enamels  for  Technical  and 
Artistic  Purposes.  For  Enamel  Makers,  Workers  in  Gold  and  Silver, 
and  Manufacturers  of  Objects  of  Art.  By  Paul  Randau.  Translated 
from  the  German.  With  Sixteen  Illustrations.  180  pp.  1900.  Price 
10s.  6d. ; India  and  Colonies,  lls. ; Other  Countries,  12s.;  strictly  net. 

Contents- 

1.,  Introduction. — II.,  Composition  and  Properties  of  Glass. — III.,  Raw  Materials  for  the 
Manufacture  of  Hnamels. — IV.,  Substances  Added  to  Produce  Opacity. — V.,  Fluxes.— VI.,  Pig- 
ments.— VII.,  Decolorising  Agents. — VIII.,  Testing  the  Raw  Materials  with  the  Blow-pipe 
Flame. — IX.,  Subsidiary  Materials. — X.,  Preparing  the  Materials  for  Enamel  Making. — XI., 
Mixing  the  Materials. — XII.,  The  Preparation  of  Technical  Enamels,  The  Enamel  Mass. — 
XIII.,  Appliances  for  Smelting  the  Enamel  Mass. — XIV.,  Smelting  the  Charge. — XV.,  Com- 
position of  Enamel  Masses. — XVI.,  Composition  of  Masses  for  Ground  Enamels. — XVII., 
Composition  of  Cover  Enamels. — XVIII.,  Preparing  the  Articles  for  Enamelling. — XIX., 
Applying  the  Enamel. — XX.,  Firing  the  Ground  Enamel. — XXL,  Applying  and  Firing  the 
Coyer  Enamel  or  Glaze. — XXII. , Repairing  Defects  in  Enamelled  Ware. — XXIII.,  Enamelling 
Articles  of  Sheet  Metal. — XXIV.,  Decorating  Enamelled  Ware. — XXV.,  Specialities  in  Ena* 
melting. — XXVI.,  Dial-plate  Enamelling. — XXVII.,  Enamels  for  Artistic  Purposes,  Recipes 
for  Enamels  of  Various  Colours. — Index. 

Press  Opinions. 

‘‘  Should  prove  of  great  service  to  all  who  are  either  engaged  in  or  interested  in  the  art  of 
enamelling."— /we/Zers  and  Watchmakers'  Trade  Advertiser. 

‘*  I must  inform  you  that  this  is  the  best  book  ever  I have  come  aerdss  on  enamels,  and  it  is 
worth  double  its  cost."— J.  Minchin,  Jr.,  Porto,  Portugal,  22nd  July,  1900. 

"This  is  a very  useful  and  thoroughly  practical  treatise,  and  deals  with  every  branch  of  the 
enameller's  art," — Invention, 
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THE  ART  OP  ENAMELLING  ON  METAL. 

Norman  Brown.  Twenty-eight  Illustrations.  Crown  8vo. 
1900.  Price  2s.  6(.l. ; Abroad,  3s.  ; strictly  net. 


By  W. 

60  pp. 


. . ..  . Contents. 

Chapters  I.,  History^loisonnfc— Champs  Leve— Translucent  Enamel— Surface  Painted 
Enamels.— IE,  Cloisonni— Champs  Leves — Translucent— Painted.— III.,  Painted  Enamel— 
Apparatus-Furnaces  and  .Muffles  for  Firinfr-IV.,  The  Copper  Base  or  Plate-Planishinc- 
Cloisons-^hamp  Leve  Plates.— V.,  Enamels— Trituration— WashinR-CoatinK  a Plate  wth 
Enamel— FirinR  Ordmary  I'laques  for  PaintinR— DesiRninR- SquarinR  off.— VI.,  DesiRns  for 
Clqisonni!— DesiRns  for  Painted  Enamels— Technical  Processes— Brushes,  etc.,— Colours— 
unsaille — Full>coloured  Designs. 


. , Press  Opinion. 

t he  information  conveyed  in  The  Art  of  linamelliiii;  on  Metal  is  as  complete  as  can  be  ex- 
pected  in  a manual  of  ordinary  length,  and  is  quite  ample  in  all  respects  to  start  students  in  a 
most  interesting*  branch  of  decorative  art.” — Hardware  Metals  atui  Machinery. 


Books  on  Textile  and  Dyeing 
Subjects. 

THE  TECHNICAL  TESTING  OF  YARNS  AND  TEX- 
TILE FABRICS.  With  Reference  to  Official  Specifica- 

tions.  Translated  from  the  German  of  Dr.  J.  Herzfeld,  Second 
Edition.  Sixty-nine  Illustrations.  200  pp.  Demy  8vo.  1902.  Price 
10s,  6d.;  India  and  Colonies,  11s.;  Other  Countries,  I2s. ; strictly  net. 

Contents. 

Yarn  Testing;.  III.,  Determining  th^  Yarn  Number. — IV.,  Testing;  the  Length  of 
Yarns. — V.,  Examination  of  the  External  Appearance  of  Yarn. — VI.,  Determining'  the 
Twist  of  Yarn  and  Twist. — VII.,  Determination  of  Tensile  Strength  and  Elasticity. — 
VIII.,  Estimating  the  Percentage  of  Fat  In  Yarn. — IX.,  Determination  of  Moisture 
(Conditioning). — Appendix 

Press  Opinions. 

*'  It  would  be  well  it  our  English  manufacturers  would  avail  themselves  of  this  important 
addition  to  the  extensive  list  of  German  publications  which,  by  the  spread  of  technical  infor* 
mation,  contribute  in  no  small  degree  to  the  success,  and  sometimes  to  the  supremacy,  of 
Germany  in  almost  every  branch  of  textile  manufacture.” — Manchester  Courier. 

“This  is  probably  the  most  exhaustive  book  published  in  English  on  the  subject.” — Textile 
Recorder. 

“ A careful  study  of  this  book  enables  one  to  say  with  certainty  that  it  is  a standard  work  on 
the  subject.” — Glasgow  Herald. 

“ . . . For  the  first  time  all  the  data  relating  to  both  physical  and  chemical  tests  as  used 
throughout  the  whole  of  the  textile  industr>*,  so  that  not  only  the  commercial  and  textile 
chemist,  who  has  frequently  to  reply  to  questions  on  these  matters,  but  also  the  practical 
manufacturer  of  textiles  and  his  subordinates,  whether  in  spinning,  weaving,  dyeing,  and 
finishing,  are  catered  for.  . . . The  book  is  profusely  illustrated,  and  the  subjects  of  these 
illustrations  are  clearly  described.” — Textile  Manufacturer. 


DECORATIVE  AND  FANCY  TEXTILE  FABRICS.  . 

With  Designs  and  Illustrations.  By  R.  T.  Lord.  A Valuable  BooU  for 
Manufacturers  and  Designers  of  Carpets,  Damask,  Dress  and  all  Textile 
Fabrics.  2(K)  pp.  1898.  DemySvo.  132  Designs  and  Illustrations.  Price 
7s.  6)d. ; India  and  Colonies,  8s. ; Other  Countries,  8s.  8d. ; strictly  net. 

Contents. 

Chapters  I.,  A Few  Hints  on  Designing  Ornamental  Textile  Fabrics. — II.,  A Few  Hints  on 
Designing  Ornamental  Textile  Fabrics  (continued). — III.,  A Few  Hints  on  Designing  Orna- 
mental Textile  Fabrics  (continued).— IV.,  A Few  Hints  on  Designing  Ornamental  Textile 
Fabrics  (continued). — V.,  Hints  for  Ruled-paper  Draughtsmen. — VI.,  The  Jacquard  Machine.— 
VII.,  Brussels  and  VViiton  Carpets. — VIII.,  Tapestrj'  Carpets. — IX.,  Ingrain  Carpets. — X., 
Axminster  Carpets. — XL,  Damask  and  Tapestry  Fabrics. — XII.,  Scarf  Silks  and  Ribbons. — 
XIII.,  Silk  Handkerchiefs.— XIV.,  Dress  Fabrics.— XV.,  Mantle  Cloths.— XVI.,  Figured  Plush. 

— XVII.,  Bed  Quilts. — XVIII.,  Calico  Printing. 

Press  Opinions. 

“The  book  can  be  strongly  recommended  to  students  and  practical  men.” — Textile  Colouust. 

“Those  engaged  in  the  designing  of  dress,  mantle  tapestry,  carpet  and  other  ornamental 
textiles  will  find  this  volume  a useful  work  of  reference.” — Leeds  Mercury. 

“ To  be  commended  as  a model  manual.” — Dundee  Advertiser. 

“ Designers  especially,  who  desire  to  make  progress  in  their  calling,  will  do  well  to  take^  the 
hints  thrown  out  in  the  first  four  chapters  on  ‘Designing  Ornamental  Textile  Fabrics’.”— 
Nottingham  Daily  Guardian, 
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POWER-LOOM  WEAVING  AND  YARN  NUMBERING, 

According  to  Various  Systems,  with  Conversion  Tables.  An  Auxiliary 
and  Te.xt-book  tor  Pupils  of  Weaving  Schools,  as  well  as  for  Self- 
Instruction  and  for  General  Use  by  those  engaged  in  the  Weaving 
Industry.  Translated  from  the  German  of  Anthon  Gruner.  With 
Twenty-six  Diagrams  in  Colours.  150  pp.  1900.  Crown  8vo.  Price 
7s.  6d.  ; India  and  Colonies,  8s. ; Other  Countries,  8s.  6d. ; strictly  net. 

Contents. 

I.,  Power- Loom  Weaving  in  Qeneral.  Various  Systems  of  Looms. — II.,  Mounting 
and  Starting  the  Power- Loom.  English  Looms.— Tappet  or  Treadle  Looms.— Uobbies.— 
Hi.,  Qeneral  Remarks  on  the  Numbering,  Reeling  and  Packing  of  Yarn.— Appendix.— 
Useful  Hints.  Calculating  Warps. — Wett  Calculations. — Calculations  of  Cost  Price  in  Hanks. 

Press  Opinions. 

“A  long-felt  want  in  the  weaving  industry." — Heljast  Evening  lelegraph. 

“The  author  has  dealt  very  practically  with  the  subject."— Erwdyon/  Daily  lelegraph. 

“The  book  . . . should  prove  invaluable  to  the  student." — Colton  Eactory  Times. 

“It  is  a capital  text-book  for  use  in  the  weaving  schools  or  for  self-instruction,  while  all 
engaged  in  the  weaving  industry  will  Hnd  its  suggestions  helpful." — Northern  Dally  lelegraph. 

“ Yarn  numbering  according  to  various  systems,  with  conversion  tables  and  numerous 
coloured  diagrams,  materially  assist  to  a clear  comprehension  of  the  subject." — Northern  Whig. 

“The  ‘inside'  managers  of  our  textile  mills  in  which  the  work  is  complex  or  greatly  varied, 
and  where  yarns  of  difterent  materials  are  in  use,  will  find  this  work  convenient  for  reference.” 
— Textile  lltercury. 

“The  author  attempts  to  fill  a gap  in  weaving  literature  caused  by  the  neglect  of  many 
obscure  points  connected  with  the  industry." — Cheshire  County  Eews. 

“It  is  clear  and  concise,  and  gives  just  that  knowledge  in  quality  and  amount  which  any 
student  of  the  weaving  industry  ought  to  consider  as  a minimum  necessary  for  his  thorough 
comprehension  of  his  future  profession." — North  British  Daily  Mail. 

“ . . . The  work  should  prove  of  much  value,  as  it  is  in  every  sense  practical,  and  is  put 
before  the  reader  in  such  a clear  manner  that  it  can  be  easily  understood." — Textile  Industries. 

“The  smallest  details  of  loom-setting  are  entered  into,  and  a full  explanation  of  problems, 
which  are  a source  of  anxiety  to  many  engaged  in  overlooking,  is  given.  Students  will  find 
the  work  an  admirable  text-book,  and  all  who  are  interested  in  weaving  will  see  in  it  a valuable 
addition  to  the  literature  on  this  subject." — Bradford  Obseiver. 

THE  CHEMICAL  TECHNOLOGY  OF  TEXTILE 
FIBRES : Their  Origin,  Structure,  Preparation,  Washing, 
Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  Georg  von 
Georgievics.  Translated  irom  the  German  by  Charles  Salter. 
320  pp.  Forty-seven  Illustrations.  Uoyal  8vo.  1902.  Price  10s.  6d. ; 
India  and  Colonies,  11s.;  Other  Countries,  12s.  net. 
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Chapters  1.,  The  Textile  Fibres. — ArtiHcial  Fibres — Mineral  Fibres — Vegetable  Fibres — 
Cellulose — Cotton — Bomba.x  Cotton — Vegetable  Silk — Flax — Hemp— Jute — Hamie,  Rhea,  China 
Grass,  Nettle  Fibre — Distinguishing  Tests  for  the  Various  Fibres — Animal  Fibres:  Silk — Animal 
Hairs — Sheep’s  Wool — Goat  Wool  and  Camel  Wool — Artificial  Wool  (Wool  Substitutes) — 
Conditioning. — II.,  Washing,  Bleaching,  Carbonising. — Washing  and  Bleaching  (Definition) 
— Bleaching  Agents — Cotton  Bleaching — Linen  Bleaching — Jute  Bleaching — Hemp  Bleaching 
— Ramie  Bleaching — Scouring  and  Bleaching  Silk — Washing  and  Bleaching  Wool — Blueing  or 
White  Dyeing — Carbonising. — 111.,  Mordants  and  Mordanting. — Mordants:  Mordanting 
Wool — Mordanting  Silk — Mordanting  Cotton — Alumina  Mordants — Iron  Mordants — Chrome 
Mordants— Tin  Mordants — Copper  and  other  Mordants — The  Fixing  Agents  (Acid  Mordants) : 
Tannic  Acids — Oleic  Acids. — iw.  Dyeing. — (1)  Theory  of  Colour:  Combination  of  Colours: 
Dyeing  to  Pattern — (2)  Theory  of  Dyeing — (3)  Classification  of  Dye  Stuffs:  Methods  of  Dyeing — 
Application  of  Acid  Dye  Stuff's — Application  of  Basic  Dye  Stuffs — Application  of  Direct  or 
Substantive  Cotton  Dyes — Application  of  the  Mordant  Dyes;  Dyeing  with  Cochineal — Black 
and  Blue  Dyeings  with  Logwood  on  Wool — Turkey-Red  Dyeing — Dyeing  with  Catechu — Black- 
Dyeing  Cotton  with  Logwood — Application  of  the  Vat  Dyes — Application  of  the  Developing 
Dyes — (4)  Dyeing  on  a Manufacturing  Scale:  Selection  of  Dye  Stuffs  for  Dyeing — Silk  Dyeing 
— Wool  Dyeing — Cotton  Dyeing — Dyeing  Mixed  Fabrics — (5)  Sample  Dyeings,  Colorimetric 
Determinations,  Reactions  of  Dye  Stuffs  on  the  Fibre,  Tests  for  Fastness — V.,  Printing. — 
Hand  Printing— The  Perrotine  Press — The  Cylinder  Press — Calico  Printing:  (I)  Reproduction 
of  Pattern  by  Direct  Printing  : Thickening  Agents — Employment  of  Mordant  Dye  Stuffs,  Basic, 
Albumin,  Direct,  Developing,  Vat,  Acid — Treatment  of  the  Goods  when  Printed — (2)  Combined 
Printing  and  Dyeing— (3)  Discharge  Style  Printing:  Discharging  the  Mordant — Discharging 
Antimony  Tannate — Discharging  the  Finished  Dye — Turkey-Red  Discharge  Style — (4)  Reserve 
Style  Printing— (5)  Topping  Printing— Wool  Printing— Silk  Printing — Printing  Yarns,  Warps, 
and  Combed  Sliver. — VI.,  Dressing  and  Finishing. — Dressing  and  Finishing— Substances 
used  in  Finishing:  (1)  Starch,  Gum,  etc.— (2)  Fatty  Substances— (3)  Hygroscopic  Materials— 
(4)  Loading  Ingredients— (5)  Colouring  for  the  Dressing  Preparations— (6)  Metals  or  their 
Sulphites— (7)  Waterproofing— (8)  Fireproofing— (9)  Antiseptics  for  Prevention  of  Mould- 
Application  of  Dressings— Drying— Stretching— Finishing:  Shearing,  Damping,  Calendering. 
Beetling,  Moire  or  Watered  Effects,  Stamping— Finishing  Woollens.— Index. 
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COLOUR:  A HANDBOOK  OF  THE  THEORY  OF 
COLOUR.  By  George  H.  Hurst,  P.C.S.  With  Ten 
Coloured  Plates  and  Seventy-two  Illustrations.  160  pp.  Demy  8vo. 
1900.  Price  7s.  6d. ; India  and  Colonies,  8s. ; Other  Countries,  8s  6d  • 
Strictly  net.  ’ 


^ Contents. 

■’  “"‘1  “s  Production.  Light,  Colour,  Dispersion  of  White  Light, 

Methods  of  Producing  the  bpectrum,  Glass  Prism  and  Diffraction  Grating  Spectroscopes,  The 
Spectrum,  Wave  Motion  of  Light,  Recomposition  of  White  Light,  Hue,  Luminosity,  Purity 
of  Colours,  The  1 <)Iarisc{)pe,  1 hosphorescence,  Fluorescence,  Interference.— 11.,  Cause  of 
Colour  in  Coloured  Bodies.  Transmitted  Colours,  Absorption  Spectra  of  Colouring 
Matters.— III.,  Colour  Phenomena  and  Theories.  Mixing*  Colours,  White  Lieht  from 
Coloured  Lj^hts,  Effect  of  Coloured  Light  on  Colours,  Complementary  Colours,  Younc- 
Helmholtz  Theor>^  Brewster  Theory,  Supplementary  Colours,  Maxwell’s  Theory,  Colour 
Photography.--lV.,  The  Physiology  of  Light.  Structure  of  the  Eyei  Persistence  of  Vision, 
Subjective  Colour  Phenomena,  Colour  IJhndness.— V.,  Contrast.  Contrast,  Simultaneous 
Contrast,  Successive  Contrast,  Contrast  of  Tone,  Contrast  of  Colours,  Modification  of  Colours 
by  Contrast,  Colour  Contrast  in  Decorative  Design.— VL,  Colour  in  Decoration  and 
Design.  Colour  Harmonies,  Colour  Equivalents,  Illumination  and  Colour,  Colour  and 
rextde  f-abrip.  Surface  Structure  and  Colour.— VIL,  Measurement  of  Colour.  Colour 
Patch  Method,  The  Tintometer,  Chromometer. 


^ ...  Press  Opinions. 

This  useful  little  book  possesses  considerable  merit." — Hirmingham  Post. 

" It  will  be  found  to  be  of  direct  service  to  the  majority  of  dyers,  calico  printers  and  colour 
mixers,  to  whom  we  confidently  recommend  it." — Chemical  Trade  Journal. 

“ It  is  thoroughly  practical,  and  gives  in  simple  language  the  why  and  wherefore  of  the  many 
colour  phenomena  which  perplex  the  dyer  and  the  colourist."— /J^er  and  Calico  Printer. 


TEXTILE  RAW  MATERIALS  AND  THEIR  CON- 
VERSION INTO  YARNS.  (The  Study  of  the  Raw 

Materials  and  the  Technology  of  the  Spinning  Process.)  Text-book  for 
Textile,  Trade  and  Higher  Technical  Schools.  By  Julius  Zipser. 
Translated  from  German  by  Charles  Salter.  302  Illustrations. 
480  pp.  Demy  8vo.  1901.  Price  10s.  6d. ; India  and  Colonies,  11s.; 
Other  Countries,  12s.  ; strictly  net. 

Contents. 

Introduction. 

PART  I. — The  Raw  Materials  Used  in  the  Textile  Industry. 

GROUP  I.  Mineral  Haw  Materials.  Asbestos— Glass — Metals. 

GROUP  II.  Vegetable  Raw  Materials.  Seed  Fibres  — Cotton— Bombax  Wool— 
Asclepias  Wool — Poplar,  Cotton  Grass  and  Bulrush  Wool — Stem  Fibres — Flax— Hemp— Jute 
— Nettle  Fibres — Sunn  Hemp — Leaf  Fibres — New  Zealand  Hemp — Manila  Hemp — Sisal  and 
Domingo  Hemp— Aloe  Fibre — Pineapple  Fibre — Vegetable  Wool — Fruit  Fibres — Cocoanut 
Fibre — Other  Vegetable  Raw  xMaterials  employed  in  Weaving — Straw — Wood — Cane — 
Caoutchouc. 

GROUP  III.  Animal  Raw  Materials.  Animal  Wool  and  Hair — Sheep’s  Wool — Goat 
Wool — Camel  Wool — Llama  and  similar  Wools — Cow  Hair — Poodle  Hair — Hare,  Rabbit,  Cat 
and  Beaver  Fur — Horse  Hair — Bristles — Silk — Natural  Silk — ArtiHcia!  Silk — Byssus  Silk — 
Detection  and  Estimation  of  Textile  Raw  Materials  in  Yarns  and  Fabrics — Characteristics  of 
xVlineral  Raw  Materials — Detecting  and  Methods  of  separating  Vegetable  and  Animal  Raw 
Materials  in  general — The  Combustion  Test— The  Mandarin  Test — The  Picric  Acid  Test — The 
Sulphuric  Acid  Test — The  Alkali  Test — Differentiation  of  Animal  and  Vegetable  Fibres  in 
detail — Characteristics  of  Cotton — Characteristics  of  Flax — Characteristics  of  Sheep’s  Woo! — 
Characteristics  of  True  Silk — Characteristics  of  Artificial  Silk — Determining  the  Constituents  of 
Textile  Fabrics — The  Detection  of  Cotton  in  Linen  Fabrics — The  Detection  of  Cotton  in 
Woollen  Fabric.s — The  Detection  of  Cotton  in  Silk  Fabrics — The  Detection  of  Wool  in  Silk 
Fabrics — The  Detection  of  Wild  Silk  in  True  Silk  Fabrics — The  Detection  of  Artificial  Silk  in 
Silk  Fabrics — The  Detection  of  Byssus  Silk  in  Silk  Fabrics. 

PART  II. — The  Technology  of  Spinning  or  the  Conversion  of  Textile  Raw 
Materials  into  Yarn. 

Spinning — Sequence  of  Operations  in  Spinning — General  Observations  on  the  Machinery' 
and  Process  of  Spinning — Fine  Spinning  Machines — Requisite  Properties  for  a Well-spun 
Thread. 

GENERAL  REVIEW  OF  THE  VARIOUS  BRANCHES  OF 
THE  SPINNING  PROCESS. 

GROUP  I.  SriNNiNO  Vegetable  Raw  Materials.  Cotton  Spinning — Preparatory 
Processes— Mixing— Opening  and  Cleaning— Carding— Combing— Drawing  and  Doubling- 
Roving — Roving  Frames  producing  a Permanent  Twist — Machines  producing  Temporarj' Twist 
— Fine  Spinning — The  Throstle  or  Water  Frame — The  Mule  Frame — Supplementary  Treatment : 
Finishing — Finishing  Processes  producing  no  change  in  the  Character  of  the  Yarn — Converting 
Yarns  into  New  Forms — Additional  Finishing  Processes — Packing — Installation  of  a Cotton 
IVlill — Humidifiers — Spinning  Waste  Cotton  and  Waste  Cotton  Yarns — Preliminary  Operations 
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— Cardine— Slubbing— Fine  Spinning— Supplementary  and  Finishing  Operations— Flax  Spin- 
ning—Preparatory  Treatment— Gilling— Doubling  and  Drawing— Roving— The  Roving  Frame 
Fine  Spinning — Supplementary  Treatment — Operations  leaving  the  Yarn  unchanged  Opera- 
tions for  producing  New  Combinations  of  Threads— Packing — Tow  Spinning— 1 reparatory 
Treatment— Roving— Fine  Spinning— Hemp  Spinning— Spinning  Hackled  or  Line  Hemp- 
Spinning  Hemp  Tow  String— Jute  Spinning— Spinning  Jute  Line  Yarn-Spinning  Jute  low 
Yarns Supplementary  Treatment — The  Production  of  Mixed  Yarns— Utilising  Jute  W aste. 


PART  HI.— Spinning  Animat  Raw  Materials. 

Spinning  Carded  Woollen  Yarn— Preparatory  Treatment— Scouring,  Washing  and  Rinsing 

Draining  and  Drying  the  Wool — Burr  Extraction— Opening  and  Willowing— Oiling  the  Wool 

—Carding— Condensing— Belt  Condensers— Steel  Band  Condenser— Fine  Spinning— The  Mule 

The  Throstle  Frame — Supplementary  Treatment — Supplementary  Treatment  leaving  the 

Yarn  unaltered — Treatment  with  a view  to  producing  Novel  Effects — Finishing  Yarn — Packing 
Yarn— Worsted  Spinning— Manufacture  of  True  Worsted  Yarn— Preliminary  Trptment— 
Sorting— Steeping,  Washing  and  Rinsing— Drying— Oiling— Carding — Gilling — Combing— 
Drawing — Smoothing — Drawing  and  Slabbing — Roving — Fine  Spinning — The  Worsted  Mule 
Frame — Worsted  Throstle  Frames — Supplementary  Treatment — Processes  leaving  the  Yarn 
unchanged— Producing  New*  Types  of  Yarn— Finishing  Worsted  Yarn— Packing— Semi- 
Worsted  Yarns — Artificial  Wool  or  Shoddy  Spinning — Shoddy  and  Mungo  Manufacture — 
Cleaning  the  Rags— Sorting  the  Rags— Trimming  the  Rags— Scouring— Disintegration- 
Extract  Wool — Shaking — Scouring — Carbonising — Disintegration — Spinning  Shoddy  and 
other  Wool  Substitutes— Spinning  Waste  Silk— Chappe  Silk— Preliminary  Treatment— Sorting 
— Steeping — Maceration — Scouring  and  Beetling — Drying — Sprinkling— Beating— Opening — 
Dressing — Spreading — Doubling  and  Drawing — Slabbing  and  Roving — Fine  Spinning — Supple- 
mentary Operations— Operations  leaving  the  Yarn  unaltered— Producing  New  Forms  of  Yarn 
— Finishing  off  Chappe  Silk — Packing— Bourette  Spinning.— Index. 


DYERS’  MATERIALS  : An  Introduction  to  the  Examination, 
Evaluation  and  Application  of  the  most  important  Substances  used  in 
Dyeing,  Printing,  Bleaching  and  Finishing.  By  Paul  Heerman,  Ph.D. 
Translated  from  the  German  by  Arthur  C.  \\’right,  M.A.  (Oxon.), 
B.Sc.  (Lond.).  With  Two  Plates,  containing  Twenty-four  Illustrations. 
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Chapter  I.,  General:  Table  I.,  Indicators — Standard  Soiutiotis. — Table  il.,  Solutions  and 
Reagents  in  General  Use, — Chapter  II.,  Primary  Materials : Water — Textile  Tibres.  Chapter 
III.,  Inorganic  Materials:  Hydrochloric  Acid — Chlorides  of  Sodium,  Magnesium,  Ammonium, 
Barium,  Zinc,  Copper,  Manganese  and  Aluminium,  Stannous  Chloride,  Stannic  Chloride, 
Tin  Spirits,  Chromium  Chloride — Fluorides  and  BiJluoruleSt  Alkaline  BiHuorides,  Chromium 
Fluoride,  Chromium  Oxyfluoride,  Copper  Fluoride,  Antimony  Fluoride,  Aniline  Hydrofluoride, 
Antimony  Fluoride,  Double  Salts — Sulphuric  Acid,  Fuming  or  Nordhausen  Sulphuric  Acid — 
Sulphates,  Sodium  Sulphate,  Sodium  Bisulphate,  Calcium  Sulphate,  Magnesium  Sulphate, 
Lead  Sulphate,  Ferrous  Sulphate,  Aluminium  Sulphate,  Ferric  Sulphate,  Copper  Sulphate, 
Alums — mtric  Acid  and  Nitrates:  Nitric  Acid,  Sodium,  Silver,  Lead,  Ferrous,  Ferric  and 
Rarer  Nitrates — Chlorine-Oxygefi  Compounds  : Bleaching  Powder,  Alkaline  Hypochlorites, 
other  Hypochlorites,  Potassium,  Sodium,  Aluminium,  Chromium  and  Aniline  Chlorates — 
Sulphite  Compounds  : Sulphurous  Acid,  Sulphites,  Sodium  Bisulphite,  Hydro-  or  Hypo- 
sulphurous  Acid,  Hydro- or  Hyposulphites,  Sodium  Thiosulphate — Miscellaneoxts  Compounds  : 
Sodium  Nitrite,  Sodium  Phosphate,  Water-glass,  Sodium  Arsenate,  Sodium  Tungstate, 
Sodium  Stannatc,  Sodium  Aluminate,  Borax,  Potassium  Permanganate,  Potassium  Bichro- 
mate, Sodium  Bichromate.  Vanadates — Alkalies:  Ammonia,  Ammonium  Salts,  Caustic  Soda, 
Caustic  Potash,  Sodium  Carbonate,  Calcium  Carbonate — Peroxides  : Hydrogen  Peroxide, 
Barium  Peroxide,  Sodium  Peroxide — Zinc  Dxtst, — Chapter  IV.,  Organic  Compounds:  Fatty 
Acids  and  Their  Salts — Acetic  Acid,  Acetates,  Ferrous  Acetate,  Oxalic  Acid  and  Oxalates, 
Tartaric  Acid,  Tartar,  Tartar  Emetic,  Citric  Acid,  Lactic  Acid — Cyanogen  Compoutids  : Sulpho- 
cyanides,  Potassium  Ferrocyanide,  Potassium  Ferricyanide — Derivatives  of  the  Fats  : Soap, 
“Boiled-off  Liquor,”  Turkey  Red  Oil — Tannins — Aniline  and  Analine  Salts — Thickening  and 
Stiffening  Materials  : Starch,  Prepared  and  Soluble  Starch,  Dextrine,  Gum  Arabic,  Gum 
Senegal,  Gum  Tragacanth,  Glue,  Size — Dyes. — Appendix:  Atomic  Weights  of  the  Elements — 
Molecular  Weights  of  Certain  Compounds — Gravimetric  Equivalents — Volumetric  Equi- 
valents.— Plate  1.,  Microscopic  Appearance  of  the  Textile  Fibres  (II  Illustrations). — Plate  11., 
Microscopic  Appearance  of  the  Different  Varieties  of  Starch  (13  Illustrations). — Index. 

Press  Opinions. 

“To  those  engaged  in  any  branches  of  dyeing,  printing,  bleaching  and  finishing  it  ought  to 
prove  a valuable  addition  to  existing  works. — Textile  Indusiries. 

“ Cannot  fail  to  be  of  the  greatest  value." — Huddersfield  Examiner. 


THE  COLOUR  PRINTING  OF  CARPET  YARNS.  A 

Useful  Manual  for  Colour  Chemists  and  Textile  Printers.  By  David 
Paterson,  F.C.S.  Seventeen  Illustrations.  132  pp.  Demy  Svo.  1900. 
Price  7s.  6d. ; India  and  Colonies,  8s. ; Other  Countries,  Ss.  6d. ; strictly 
net. 


Contents. 

Chapters  1.,  Structure  and  Constitution  ot  Wool  Fibre. — II.,  Yarn  Scouring.^lII.,  Scouring 
Materials. — IV.,  Water  for  Scouring. — V.,  Bleaching  Carpet  Yarns.— VI.,  Colour  Making  for 
Yarn  Printing. — Vll.,  Colour  Printing  Pastes.— VI II.,  Colour  Recipes  for  Yarn  Printing.— 
IX.,  Science  of  Colour  Mixing. — X.,  Matching  of  Colours. — XI.,  "Hank"  Printing. — XU., 
Printing  Tapestry  Carpet  Yarns.— XIII.,  Yarn  Printing.— XIV.,  Steaming  Printed  Yarns.— 
XV.,  Washing  of  Steamed  Yarns. — XVI.,  Aniline  Colours  Suitable  for  Yarn  Printing. — XVII., 
Glossary  of  Dyes  and  Dye-wares  used  in  Wood  Yarn  Printing. — Appendix. 


Press  Opinions. 

"The  book  is  worthy  the  attention  of  the  trade.”— IForces/^r  Herald. 

"The  treatise  is  arranged  with  great  care,  and  follows  the  processes  described  in  a manner 
at  once  clear  and  convincing.” — Glasgow  Record. 

"A  most  useful  manual  dealing  in  an  intelligible  and  interesting  manner  with  the  colour 
printing  of  carpet  yarns.”— Times. 

" The  author  has  evidently  strained  every  effort  in  order  to  make  his  work  the  standard  guide 
of  its  class.” — Leicester  I*ost. 

"The  book,  which  is  admirably  printed  and  illustrated,  should  fulHl  the  need  of  a practical 
guide  in  the  colour  printing  of  carpet  yarns. — Nottingham  Express. 

"The  subject  is  very  exhaustively  treated  in  all  its  branches.  . , .” — Northern  Whig. 

" It  gives  an  account  of  its  subject  uhuh  is  both  valuable  and  instructive.”— .S'co/snam. 

"The  work  shows  a thorough  grasp  or  the  leading  characteristics, as  well  as  the  minutes  of 
the  industry,  and  gives  a lucid  description  of  its  chief  departments.  ...  As  a text-book  in 
technical  schools  where  this  branch  of  industrial  education  is  taught,  ihe  book  is  valuable.” — 
Dundee  Courier. 

"The  book  bears  every  mark  of  an  extensive  practical  knowledge  of  the  subject  in  all  its 
bearings,  and  supplies  a real  want  in  technical  literature.”— Dyrr  and  Calico  Printer. 

" It  is  thoroughly  practical,  and  contains  much  information  which  has  not  hitherto  appeared 
In  book  form.”— yownia/  of  the  Society  of  Dyers  and  Colourists, 


A PRACTICAL  TREATISE  ON  THE  BLEACHING  OF 
LINEN  AND  COTTON  YARN  AND  FABRICS.  By 

L.  Tailfer,  Chemical  and  Mechanical  Engineer.  Translated  from  the 
French  by  John  Geddes  McIntosh,  Lecturer  on  Chemical  Technology, 
London.  Demy  8vo.  30J  pp.  Twenty  lllusts.  1901.  Price  I2s.  6d. ; 
India  and  Colonies,  13s.  6d. ; Other  Countries,  15s. ; strictly  net. 


Contents. 

Chapter  1.  General  Considerations  on  Bleaching.  Chapter  11.  Steeping.  Chapter  111. 
Washing:  Its  End  and  Importance— Roller  Washing  Machines— Wash  Wheel  (Dash  Wheel)— 
Stocks  or  Wash  Mill— Squeezing.  Chapter  IV.  Lye  Boiling— Lye  Boiling  with  Milk  of  Lime 
—Lye  Boiling  with  Soda  Lyes— Description  of  Lye  Boiling  Keirs— Operations  of  Lye  Boiling 
—Concentration  of  Lyes.  Chapter  V.  .Mather  and  Platt  s Heir— Description  of  the  Keir— 
Saturation  of  the  Fabrics— Alkali  used  in  Lye  Boiling— Examples  of  Processes.  Chapter  VI. 
Soap— Action  of  Soap  in  Bleaching— Quality  and  Quantity  of  Soaps  to  use  in  the  Lye— Soap 
Lyes  or  Scalds— Soap  Scouring  Stocks.  Chapter  VII.  Bleaching  on  Grass  or  on  the  Bleach- 
ing Green  or  Lawn.  Chapter  Vlll.  Chemicking— Remarks  on  Chlorides  and  their_  De- 
colourising Action— Chemicking  Cisterns— Chemicking— Strengths,  etc.  Chapter  IX.  Sours 
—Properties  of  the  Acids— Etfects  Produced  by  Acids— Souring  Cisterns.  Chapter  X. 
Drying— Drying  by  Steam— Drying  by  Hot  Air— Drying  by  Air.  Chapter  XL  Damages  to 
Fabrics  in  Bleaching— Yarn  Mildew— Fermentation— Iron  Rust  Spots— Spots  from  Contact 
with  Wood— Spots  incurred  on  the  Bleaching  Green— Damages  arising  from  the  Machines. 
Chapter  XII.  Examples  of  Methods  used  in  Bleaching— Linen— Cotton.  Chapter  XIII.  Ihe 
Valuation  of  Caustic  and  Carbonated  Alkali  (Soda)  and  General  Information  Regarding  these 
Bodies— Object  of  Alkalimetry— Titration  of  Carbonate  of  Soda— Comparative  Table  of 

Different  Degrees  of  Alkalimetrical  Strength— Five  Problems  relative  to  Carbonate  of  Soda 

— Caustic  Soda,  its  Properties  and  Uses— -Mixtures  of  Carbonated  and  Caustic  Alkali 
on  a Process  of  Manufacturing  Caustic  Soda  and  Mixtures  of  Caustic  and  Carbonated  Alkali 
Soda).  Chapter  XIV.  Chlorometry— Titration— Wagner's  Chlorometric  Method— Prepara- 
tion of  Standard  Solutions — Apparatus  for  Chlorine  Valuation — Alkali  in  hxcess  in  De- 
colourising  Chlorides.  Chapter  XV.  Chlorine  and  Decolourising  Chlorides--Synopsis- 
ChIorine--Chloride  of  Lime-Hypochlorite  of  Soda-Brochoki  s Chlorozone-Various  De- 
colourising  Hypochlorites— Comparison  of  Chloride  of  Lime  and  HypochloriU  of  Soda 
Chapter  XVL  Water-Qualities  of  Water-Hardness-Dervaux  s ^"“riher-Tcstin^  the 
PuriHed  Water— Different  Plant  for  Purihcation— Filters.  Chapter  XVI I.  Bleaching  of 
Yarn— Weight  of  Yarn— Lye  Boiling— Chemicking— VVashing— Bleaching  of  Cotton  Yarm 
Chapter  XVIII.  The  Installation  of  a Bleach  Works— Water 
Distribution  Pipes-Engines-Keirs-VVashing  ‘''“<=hj"es-btocks-Wa^^^^^ 

ing  and  Souring  Cisterns- Various— Buildings.  Chapter  XIX.  Addenda— Energy  of  Dfr 
colourising  Chlorides  and  Bleaching  by  Electricity  and  (Dzone-Energy  of  Dec^ourising 
Chlorides-Chlorides-Production  ot  Chlorine  and  Hypochlorites  by  Electrolysis  Lu"«“ 
Process  for  increasing  the  intensity  of  the  Bleaching  Power  of 

Process  for  Removing  the  Excess  of  Lime  or  Soda  from  Decolourising  Chlorides  Bleaching 
by  Ozone. 
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THE  SCIENCE  OF  COLOUR  MIXING.  A Manual  in- 
tended for  the  use  of  Dyers,  Calico  Printers  and  Colour  Chemists.  By 
David  Paterson,  F.C.S.  Forty-one  Illustrations,  Five  Coloured  Plates, 
and  Four  Plates  showinir  Eleven  Dyed  Specimens  of  Fabrics.  132 
pp.  Demy  8vo.  1900.  Price  7s.  6d. ; India  and  Colonies,  8s. ; Other 
Countries,  8s.  6d.  ; strictly  net. 

Contents. 

Chapters  I.,  Colour  a Sensation;  Colours  of  Illuminated  Bodies;  Colours  of  Opaque  and 
Transparent  Bodies;  Surface  Colour. — II.,  Analysis  of  Light;  Spectrum;  Homogeneous 
Colours;  Ready  Method  of  Obtaining  a Spectrum. — III.,  Examination  of  Solar  Spectrum: 
The  Spectroscope  and  Its  Construction  ; Colourists’  Use  of  the  Spectroscope. — IV..  Colour  by 
Absorption  ; Solutions  and  Dyed  Fabrics;  Dichroic  Coloured  Fabrics  in  Gaslight.— V.,  Colour 
Primaries  of  the  Scientist  versus  the  Dyer  and  Artist:  Colour  .Mixing  by  Rotation  and  Lye 
Dyeing;  Hue,  Purity,  Brightness;  Tints;  Shades,  Scales,  Tones,  Sad  and  Sombre  Colours. — 
VI.,  Colour  Mixing;  Pure  and  Impure  Greens,  Orange  and  Violets:  Large  Variety  of  Shades 
from  few  Colours;  Consideration  of  the  Practical  Primaries:  Red,  Yellow  and  Blue.— VII., 
Secondary  Colours;  Nomenclature  of  Violet  and  Purple  Group;  Tints  and  Shades  of  Violet; 
Changes  in  Artificial  Light. — VIII.,  Tertiary  Shades : Broken  Hues;  Absorption  Spectra  of 
Tertiary  Shades. — Appendix:  Four  Plates  with  Dyed  Specimens  Illustrating  Text. — Index. 

Press  Opinions. 

"The  work  has  evidently  been  prepared  with  great  care.” — Halifax  Courier. 

"The  volume,  which  is  clearly  and  popularly  written,  should  prove  of  the  utmost  service  to 
all  who  are  concerned  with  the  practical  use  of  colours,  whether  as  dyers  or  painters." — 
Scotstfian. 

"VVe  have  no  hesitation  in  advising  the  purchase  of  the  present  volume  by  dyers  and  calico 
printers,  as  containing  a mass  of  most  useful  information  at  a nominal  price.” — Irish  Textile 
Journal, 

"Mr.  Paterson's  work  . . . will  be  found  exceedingly  helpful,  not  only  to  the  practical 
colourist,  but  also  to  students  in  our  textile  colleges,  by  forming  a useful  complement  to 
their  class  \ectnres.''~^\Vakefield  Express. 

"...  The  author  is  a dyer,  and  in  his  concluding  chapters  keeps  well  before  him  the 
special  wants  and  requirements  of  dyers.  He  writes  pleasantly  and  lucidly,  and  there  is  no 
difficulty  in  following  him,  although  here  and  there  a lapse  into  ambiguousness  occurs.” — 
Textile  Mercury. 

COLOUR  MATCHING  ON  TEXTILES.  A Manual  in- 

tended  for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  David  Paterson,  F.C.S.  Coloured  Frontis- 
piece. Twenty-nine  Illustrations  and  Fourteen  Specimens  of  Dyed 
Fabrics  Illustrating  Text.  Demy  8vo.  132  pp.  1901.  Price  7s.  6d. ; 
India  and  Colonies,  8s. ; Other  Countries,  8s.  6d. ; strictly  net. 

Contents. 

Chapters  I.,  Colour  Vision  and  Structure  of  the  Eye — Perception  of  Colour — Primary 
and  Complementary  Colour  Sensations. — II.,  Daylight  for  Colour  Matching — Selection  of  a 
Good  Pure  Light — Diffused  Daylight,  Direct  Sunlight,  Blue  Skylight,  Variability  of  Daylight, 
etc.,  etc. — III.,  Matching  of  Hues — Purity  and  Luminosity  of  Colours — .Matching  Bright  Hues 
— Aid  of  Tinted  Films — Matching  Difficulties  Arising  from  Contrast. — IV.,  Examination  of 
Colours  by  Reflected  and  Transmitted  Lights — Effect  of  Lustre  and  Transparency  of  Fibres 
in  Colour  Matching. — V.,  Matching  of  Colours  on  Velvet  Pile — Optical  Properties  of  Dye- 
^uffs,  Dichroism,  Fluorescence. — VI.,  Use  of  Tinted  Mediums — Orange  Film — Defects  of  the 
— ^Yellowing  of  the  Lens — Colour  Blindness,  etc. — VII.,  Matching  of  Dyed  Silk  Trimmings 
and  Bindings — Its  Difficulties — Behaviour  of  Shades  in  Artificial  Light — Colour 
Matching  of  Old  Fabrics,  etc. — VIII.,  Examination  of  Dyed  Colours  under  the  Artificial  Lights 
—Electric  Arc,  Magnesium  and  Dufton,  Gardner  Lights,  Wclsbach,  Acetylene,  etc. — Testing 
Qualities  of  an  Illuminant. — IX.,  Influence  of  the  Absorption  Spectrum  in  Changes  of  Hue 
under  the  Artificial  Lights — Study  of  the  Causes  of  Abnormal  Modifications  of  Hue,  etc. 

u , . Press  Opinions, 

It  should  Form  a part  of  the  library  of  every  dyer  and  colourist  in  the  United  Kingdom 
of  every  English-speaking  country.” — Dyer  and  Calico  Printer. 

"Me  recommend  it  to  every  one  who  has  anything  to  do  with  colour  matching,  even  to 
mirchants  dealing  m colouring  goods." — Indian  Textile  Journal. 


Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK  AND  COTTON. 

Translated  from  the  French  of  M.  Hellot,  M.  Macquer  and  M.  le 
PiLEUR  D’Apligny.  First  Published  in  English  in  1789.  Six  Plates 

DemySvo.  446  pp.  1901.  Price  5s. ; India  and  Colonies,  5s.  6d.  • 

Other  Countries,  6s. ; strictly  net. 
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Contents. 

Part  I.,  The  Art  of  Dyeing  Wool  and  Woollen  Cloth,  Stuffs,  Yarn,  Worsted,  etc. 
Part  II.,  The  Art  of  Dyeing  Silk. 

Part  III.,  The  Art  of  Dyeing  Cotton  and  Linen  Thread,  together  with  the  Method 
of  Stamping  Silks,  Cottons,  etc. 

Press  Opinions. 

“ The  book  has  been  produced  in  excellent  style  and  should  be  of  great  assistance  to  dyers.” 
— Itrapers’  Record. 

“Its  reissue  cannot  fail  to  be  of  deep  interest  to  all  engaged  in  textile  manufacture.” — 
Macclesfield  Conrirr. 


THE  DYEING  OF  COTTON  FABRICS;  A Practical 

Handbook  for  the  Dyer  and  Student.  By  Franklin  Beech,  Practical 
Colourist  and  Chemist.  272  pp.  Forty-four  Illustrations  of  Bleaching 
and  Dyeing  Machinery.  Demy  8vo.  1901.  Price  7s.  fid.;  India 
and  Colonies,  8s.  ; Other  Countries,  8s.  6d.  ; strictly  net. 

Contents. 

Chapters  I.,  Structure  and  Chemistry  of  the  Cotton  Fibre. — II.,  Scouring  and  Pleaching  of 
Cotton.— III.,  Dyeing  Machinery  and  Dyeing  Manipulations.— IV.,  Principals  and  Practice  of 
Cotton  Dyeing — I,  Direct  Dyeing;  2,  Direct  Dyeing  followed  by  Fixation  with  Metallic  Salts; 
3,  Direct  Dyeing  followed  by  Fixation  with  Developers;  4,  Direct  Dyeing  followed  by  Fixation 
with  Couplers;  5,  Dyeing  on  Tannic  Mordant:  6,  Dyeing  on  , Metallic  Mordant;  7,  Production 
of  Colour  Direct  upon  Cotton  Fibres;  8,  Dyeing  Cotton  by  Impregnation  with  Dye-stuff  Solu- 
tion.—V.,  Dyeing  Union  (.Mixed  Cotton  and  Wool)  Fabrics.— VI.,  Dyeing  Half  Silk  (Cotton- 
Silk,  Satin)  Fabrics.— VII.,  Operations  following  Dyeing— Washing,  Soaping,  Drying.— VIII., 
Testing  of  the  Colour  of  Dyed  Fabrics.— IX.,  Experimental  Dyeing  and  Comparative  Dye 
Testing. — Index.  ,,  , . „ , • j t 

The  book  contains  numerous  recipes  for  the  production  on  Cotton  Fabrics  of  all  kinds  ot  a 
great  range  of  colours,  thus  making  it  of  great  service  in  the  Dyehouse,  while  to  the  Student  it 
is  of  value  in  that  the  scientific  principles  which  underlie  the  operations  of  dyeing  are  clearly 
laid  down. 


THE  DYEING  OF  WOOLLEN  FABRICS.  By  Fr.anklin 

Beech,  Practical  Colourist  and  Chemist.  Thirty-three  Illustrations. 
Demy  8vo.  228  pp.  1902.  Price  7s.  6d. ; India  and  Colonies,  8s.; 
Other  Countries,  8s.  6d.  net. 
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Chapters  I.,  The  Wool  Fibre— Structure,  Composition  and  Properties.— II.,  Processes  1 rc- 
paratoiw  to  Dyeing-Scouring  and  Bleaching  of  Wo<d.-III.,  Dyeing  Machinery  and  Dyeing 
Manipulations-Loose  Wool  Dyeing.  Yarn  Dyeing  and  Piece  DyeintJ  f 

Principles  and  Practice  of  Wool  Dyeing— Properties  of  M ool  Dyeing— Meth^s  of  VVool 
Dyeing-Groups  of  Dyes-Dyeing  with  the  Direct  Dyes-Dyeing  with  Basic 
with  Acid  Dyes— Dyeing  with  Mordant  Dyes— Level  Dyeing- Blacks  on  VVool-Reds  on  Wool 
—Mordanting  of  Wool— Orange  Shades  on  Wool-Yellow  Shades  ^ 

Wool-Blue  Shades  on  Wool-Violet  Shades  on  Wool-Brown  Shades  on  .Wool-\l^ode 
Colours  on  Wool-V..  Dyeing  Union  (Mixed  Cotton  Wool)  Fabrics.--VI.,  Dyeing  of  Gloria. 
—VII.,  Operations  following  Dyeing— Washing,  Soaping.  bxperimental  Djeing 

and  Comparative  Dye  Testing.— IX.,  Testing  of  the  Colour  of  Dyed  Fabrics.— Index.,1 


COTTON  SPINNING  (First  Year).  By  Thomas  Thornley, 

Spinning  Master,  Bolton  Technical  School.  160  pp.  Eighty-four  Ulus- 
trations.  Crown  8vo.  1901.  Price  3s.;  Abroad,  3s.  Od. ; strictly  net. 
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Syllabus  and  Examination  Papers  of  the  City  and  Guilds 
1..  Cultivation.  Classification,  Ginning.  Baling  and  Mixing  of 

Breakers,  .Mixing  Lattices  and  Hopper  Feeders- III.,  Ojlening  and  Scutching.  IV.,  Ca  g. 
— Index  to  Illustrations. — General  Index. 


COTTON.  SPINNING  (Intermediate,  or  Second  Year).  By 

Thomas  Thornley.  180  pp.  Seventy  Illustrations.  Crown  8vo.  IMl. 
Price  5s. ; India  and  British  Colonies,  os.  6d.  ; Other  Countries,  6s. , 

strictlj'  net.  ntcnts 

Syllabuses  and  Examination  Papers^°t*h|cUy 
I.,  The  Combing  Process.-ll.,  The  Drawing  Frame.-Ill..  Bobbin  and  Fly  Frames.  IV.,  niuie 
Spinning.— V.,  King  Spinning.— Index  to  Illustrations. -General  Index. 
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COTTON  SPINNING  (Honours,  or  Third  Year).  By  Thomas 
Thornley.  216  pp.  Seventy-four  Illustrations.  Crown  8vo.  1901. 
Price  5s.;  India  and  British  Colonies,  5s.  6d. ; Other  Countries,  6s., 


strictly  net. 


Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute.  Chapters 
1.  Cotton.— II.,  The  Practical  Manipulation  of  Cotton  Spinning  Machinery.— III.,  I^ubling 
aiid  Winding.— IV.,  Reeling.— V.,  Warping.-yVI..  Production  and  Costs.— VII.,  Almn  Driving. 

Vlll.,  Arrangement  of  Machinery  and  Mill  Planning.— IX.,  \\ aste  and  Waste  Spinning. 

Index  to  Illustrations. — General  Index.  , _ « 

Opinions  Of  Spinning  Teachers,  „ „ . _ . 

“The  work  {Vol.  I.)  contains  a large  amount  of  valuable  information.  — Mr.  Jas.  lasher, 

certainly  the  best  published  on  the  subject."— Mr.  John  Kerfoot,  Leigh. 

“Admirably  fulfils  the  object  in  view,  viz.,  a concise  guide  to  the  students  preparing  tor  the 
City  and  Guilds  Examination  Course." — Mr.  Jas.  W,  Lomax,  Bolton.  • , •,! 

“ I have  carefully  read  the  book,  and  do  not  hesitate  in  saying  that  I consider  it  will  un- 
doubtedly  be  a boon  to  cotton  spinning  students  for  three,  among  other,  reasons:  (*)  The 
store  of  information  on  different  makers'  machines;  (2)  it  shows  the  student  how  he  should 
consider  the  questions  proposed  at  the  examinations ; and  (3)  the  methods  ^ should  adopt  in 
answering  same.” — Samuel  Ward,  Teacher  in  Cotton  Spinning,  Glossop  and  Openshaw. 


COTTON  COMBING  MACHINES.  By  Thos.  Thornley, 
Spinning  Master,  Technical  School,  Bolton.  Demy  8vo.  117  Illustra- 
tions. 300  pp.  1902.  Price  7s.  6d.  ; India  and  Colonies,  8s.;  Other 
Countries,  8s.  6d.  net. 

Contents.  . . 

Chapters  I.,  The  Sliver  Lap  Machine  and  the  Ribbon  Cap  Machine.— U..  General  Description 
of  the  Heilmann  Comber.— III.,  The  Cam  Shaft.— IV.,  On  the  Detaching  and  Attaching 
Mechanism  of  the  Comber. — V.,  Resetting  of  Combers. — VI.,  The  Erection  of  a Heilmann 
Comber, — VII.,  Stop  Motions:  Various  Calculations — VIII.,  Various  Notes  and  Discussions.— 
IX.,  Cotton  Combing  Machines  of  Continental  Make. — Index. 


Books  for  Mining  Engineers 
and  Steam  Users. 

RECOVERY  WORK  AFTER  PIT  FIRES.  A Description 

of  the  Principal  Methods  Pursued,  especially  in  Fiery  Mines,  and  of 
the  Various  Appliances  Employed,  such  as  Respiratory  and  Rescue 
Apparatus,  Dams,  etc.  By  Robert  L,\.\iprecht,  Mining  Engineer  and 
Manager.  Translated  from  the  German.  Illustrated  by  Six  large 
Plates,  containing  Seventy-six  Illustrations.  175  pp.,demy  8vo.  1901. 
Price  10s.  6d.  ; India  and  Colonies,  11s.  ; Other  Countries,  12s.  ; 
strictly  net. 

Contents. 

Preface. — I.,  Causes  of  Pit  Fires:  1,  Hires  Resulting  from  the  Spontaneous  Ignition  of 
Coal;  2,  Fires  Caused  by  Burning  Timber;  3,  Fires  Caused  by  Fire-damp  Explosions. — II., 
Preventive  Regulations  : 1,  The  Outbreak  and  Rapid  Extension  of  a Shaft  Fire  can  be 
most  reliably  prevented  by  Employing  little  or  no  Combustible  Material  in  the  Construction  of 
the  Shaft;  2,  Precautions  for  Rapidly  Localising  an  Outbreak  of  Fire  in  the  Shaft;  3,  Pre- 
cautions to  be  Adopted  in  case  those  under  1 and  2 Fail  or  Prove  Inefficient  Precautions 
agiinst  Spontaneous  Ignition  of  Coal.  Precautions  for  Preventing  Explosions  of  Fire-damp 
and  Coal  Dust.  Employment  of  Electricity  in  Mining,  particularly  in  Fiery  Pits.  Experiments 
on  the  Ignition  of  Fire-damp  Mixtures  and  Clouds  of  Coal  Dust  by  Electricity. — III.,  Indica- 
tions ot  an  Existing  or  Incipient  Fire. — IV.,  Appliances  tor  Working  in  Irrespirable 
Gases  : 1,  Respiratory  Apparatus;  2,  Apparatus  with  Air  Supply  Pipes,  («)  The  Bremen  Smoke 
Helmet,  (6)  The  Muller  Smoke  Helmet,  (c)  The  Stolz  Rescue  Mask;  3,  Reservoir  Apparatus; 

Oxygen  Apparatus.  The  Schwann  Respiratory  Apparatus.  The  Fleuss  Respiratory  Ap- 
paratus. The  Improved  Walcher-Giirtner  Pneumatophor,  (a)  The  Single  Bottle  Apparatus, 
Instructions  For  Using  the  Pneumatophor,  Taking  to  Pieces  and  Resetting  the  Apparatus 
ready  for  Use;  (6)  Two  Bottle  Apparatus  (Shamrock  Type).  The  Neupert  Rescue  Apparatus 
(The  Mayer-Pilar  System).— V.  Extinguishing  Pit  Fires  : (n)  Chemical  Means;  (6)  Extinction 
with  Water.  Dragging  down  the  Burning  Masses  and  Packing  with  Clay;  (c)  Insulating  the 
Seat  of  the  Fire  by  Dams.  Dam  Building.  Dam  Work  in  the  Fiery  Pits  of  Southern  Hungary  : 
(a)  Cross-dams  of  Clay ; (6)  Masonry  Dams,  Gallery  Linings.  Wagner’s  Portable  Safety  Dam. 
Analyses  of  Fire  Gases.  Isolating  the  Seat  of  a Fire  with  Dams:  Working  in  Irrespirable 
Gases  (“  Gas-diving  ") : 1,  Air-Lock  Work  (Horizontal  Advance)  on  the  Mayer  System  as  Pur- 
sued at  Karwin  in  1894  ; 2,  Air-Lock  Work  (Horizontal  Advance)  by  the  Mauerhofer  Modified 
System.  Vertical  Advance.  Mayer  System.  Complete  Isolation  of  the  Pit.  Flooding  a 
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BurmnK  Section  isolated  by  means  of  Dams.  Wooden  Dams:  (a)  Upright  Balk  Dams;  (6) 
Horizontal  Balk  Dams ; (c)  Wedge  Dams,  Masonry  Dams.  Examples  of  Cylindrical  and  Dome- 
shaped Dams.  Dam  Doors:  Flooding  the  Whole  Pit.-VI.,  Rescue  Stations:  (a)  Stations 
above  Ground;  (i)  Underground  Rescue  Stations.— VII.,  Spontaneous  Ignition  of  Coal  In 

Bulk.-lndex.  Illustrations. 

Sheet  I,  Respiratory  and  Rescue  Appliances  Precautions  against  Fire.  Sheet 
II.  Respiratory  and  Rescue  Apparatus.  Sheet  III.,  Respiratory  and  Rescue  Ap- 
naratus'^^ Stretchers.  Sheet  IV.,  Dams.  Sheet  V.,  Signalling  Appliances-Uam 
Construction  Cable  Laying.  Sheet  VI.,  Working  with  Diving  Gear  in  Irrespirable 
Qases-Qallery  Work.  Sheet  VIL.  Working  with  Diving  Gear  in  Irrespirable  Oases 
(Mayer  System)— Appliances  in  the  Shaft. 

Press  Opinions. 

“ A work  of  this  extremely  valuable  character  deserves  to  be  made  widely  known  amongst 
collierv  managers  and  mining  engineers  at  home  and  abroad."— Coa/  aiul  Iron. 

“T^irbook  is.  in  a manner,  unique.  The  literature  of  mining  accidents  is  fairly  extensive. 

but  it  consists  largely  of  departmental  Blue  Books.  — Sheffield  Daily  I eUgraph. 

" A incise  and  lucid  description  of  the  principal  methods  pursued,  especially  in  hery 
mines,  and  of  the  various  appliances  employed,  such  as  respiratory  and  rescue  apparatus, 

‘'“™The“prev?nGO^  combustion  in  collieries  and  the  extinction  of  underground 

fires  are  duties  that  fall  heavily  on  many  colliery  managers.  They  should,  therefore,  welcome 
this  translation  of  Mr.  Lamprecht's  German  treatise.’  —Ironmonger. 

THE  PREVENTION  OF  SMOKE.  Combined  with  the 

Economical  Combustion  of  Fuel.  By  W.  C.  Popplewell,  M.Sc., 
A M Inst.,  C.E.,  Consulting  Engineer,  borty-six  Illustrations.  190  pp. 
1^1.  Demy  8vo.  Price  7s.  6d.  ; India  and  Colonies,  8s.  ; Other 

Countries,  8s.  6d.  ; strictly  net. 

Contents.  .....  « 

of  theTriloke  Question.-lX..The  Best  Means  to  be  adopted  for  the  Prevention  of  Smoke.- 

*''‘*®*'  Press  Opinions.  . e.  r 

"Everybody  interested  in  smoke  prevention  will  derive  greatest  bene^  Mr. 

GAS  AND  COAL  DUST  FIRING.  A Critical  Review  of 

the  Various  Appliances  Patented  in  Germany  for  t*?'® 

1885.  By  Albert  Putsch.  130  pp.  Demy  8vo.  1 • 

from  the  German.  With  103  Illustrations.  Price  7s.  bd.,  India  and 

Colonies,  8s. ; Other  Countries,  8s.  6d. ; strictly  net. 

Metallurgical  Furnaces — Pottery  Furnace  Coal  Dust  Firing. 

Press  Opinions.  . 

"The  work  is  worthy  of  perusal  by  all  consumers  of  fuel.  It  is  exceedingly  well  printed 

and  illustrated.”— C/i<wiic«/  manufacturer  as  well  as  to  the  technical  student, 

"The  book  will  appeal  with  force  .o  ^^rgener^  Guardian. 

whilst  It  is  also  of  far  more  ‘^ayverage  interest  to^  ^ especially 

of  the  present  volume  most  opportune."-! ron  and  Coal  Trades  Keiieu. 

Books  on  Plumbing,  Decorating, 
Metal  Work,  etc.,  etc. 

vvtttrNAL  plumbing  work.  A Treatise  on  Lead 

b“  OHS  W.  Haar,  R.P.C  .80  nias.ra.ion.. . 2,0 
pp.  Demy  8vo.  Second  Edition  Revised, 
and  Colonies,  8s. 


Other  Countries,  8s.  6d. 


1902.  Price  7s.  6d. 
strictly  net. 


India 
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Contents. 

Chapters  I.,  Cast  Sheet  Lead.— II.,  Milled  Sheet  Lead.— III.,  Root  Cesspools.— IV.,  Socket 
Pipes.— V.,  Drips.— VI.,  Gutters.— VII.,  Gutters  (continued).— VIII.,  Breaks.— IX.,  Circular 
Breaks.— X.,  Flats.— XL,  Flats  (continued).— XIL,  Rolls  on  Flats.— XIII.,  Roll  Ends.— XIV 
Roll  Intersections.— XV.,  Seam  Rolls.— XVI.,  Seam  Rolls  (continued).— XVII.,  Tack  Fixings 
— XyilL,  Step  Flashings.— XIX.,  Step  Flashings  (continued).— XX.,  Secret  Gutters.— XXL.’ 
XXII.,  Hip  and  Valley  Soakers.— XXIII.,  Dormer  Windows.— XXIV.,  Dormer 
’^“'•'"er  Tops.— XXVI.,  Internal  Dormers.— XXVII.,  Skylights. 
XXVIII.,  Hips  and  Ridgmg.— XXIX.,  Hips  and  Ridging  (continued).— XXX.,  Fixings  for 
Hips^d  Ridging^XXXL,  Ornamental  Ridging.— XXXII.,  Ornamental  Curb  Rolls.— XXXIII., 
Curb  Rolls -XXXIV  Cornices.-XXXy.,  Towers  and  Finials.-XXXVL,  Towers  and  Finials 
(continued).— XXXVI  I., Towers  and  Finials  (continued).— XXXVI II.,  Domes.— XXXIX.,  Domes 
(continued).— XL.,  Ornamental  Lead  Work.— XLI.,  Rain  Water  Heads.— XLII..  Rain  Water 
Heads  (continued). — XLI  1 1,,  Rain  Water  Heads  (continued). 

. ...  P**ess  Opinions. 

I ^ 'f,  practical  and  well-illustrated  volume  on  the  management  of  external 

lead  work.  ^Birmingham  Daily  Post, 

h "n^  ‘h'’'-oughly  practical,  containing  many  valuable  hints,  and  cannot  fail  to  be  of  great 
BeneHt  to  those  who  have  not  had  large  experience.”— SamVary/oiirnn/ 

'Works  on  sanita^'  plumbing  are  by  no  means  rare,  but  treatises  dealing  with  external 
plumbmg  w^^^^  scarce  to  ensure  for  Mr.  Hart's  new  publication  a hearty  recep- 

HINTS  TO  PLUMBERS  ON  JOINT  WIPING  PIPE 
BENDING  AND  LEAD  BURNING.  Third  Edition, 
Revised  and  Corrected.  By  John  W.  Hart,  R.P.C.  184  Illustrations. 
313  pp  Demy  8vo.  1901.  Price  7s.  6d.  ; India  and  Colonies,  8s. : 
Other  Countries,  8s.  6d. ; strictly  net. 

I ^ Contents. 

Bma^-VllI,Curv.d  B.»a,._IX.  iSin-Sr 

i-ixin^  AVI.,  Hlumbmg  Irons.— XVI ^ Fixings.— WU].,  Use  of  “Touch"  in  Solder- 

■yvil''^R^A’  Joints.— XX.,  Blown  and  Copper  Bit  Joints.— XXL,  Branch  Joints  — 

^^11. , Brunch  tJoints  (continued). “~XXI  1 1 Rlnclc  .Tr»mtc  __wi\7  i • i.  / j.* 

XXV  Block  Pivlnoo  vvvi  ^ I . i”  . • “ — aXIV.,  Block  Joints  (continued). — 

'■Thl'’nl"n“*^^“'  well  a^^®hin°.^i-Z,!w"fo/  Mercury. 

thanT{e%X'^Htn7s'To;:^^^^^  -y-Hes  they  describe 

the  S — As  a practical  guide 

students  in  ?eVhn1cTs'i‘hMl^as^rd‘'’f  " a"-®  concerned,  it  will  be  useful  to  apprentices  and 

of  the"pi:mbe,^s  c^^^^^^^^^^  the  most  important  or  dififc'ult  branches 

most  uLfuI  things  to  an  appS  burning  . . 'Hints’  are  the 

in  some  of  the  text-books.’^— £ngIfsA  "/ecAa„,c.  ^ which  are  not  to  be  found 

"Gentlemen,- Your  boohs  to  hand  for  Street,  Huli.,  24th  November,  1894. 

myself  got  one  of  J VV  Hart’s  hooks  on  «i  thanks,  also  for  circulars.  1 

through^’the  sLe  I can  safeR  recommcL  Cavelier,  and  having  looked 

b”rnUSt  ^ht^g^I^d"  wH^h‘  at11^7!hrm"ost“^^^^^^ 

™BURNTqS5^r®^T  Practice  op  dipping, 
BRa?'J^w?r^’  ^-^CQUERING  and  bronzing 

8v?^fq?n  Norman  Brown.  35  pp.  Crown 

8vo.  1900.  Price  2s. ; Abroad,  2s.  6d. ; strictly  net.  ^ 

should  be  in  ‘•^ih^an’’dsoreei.!;\tde7m^^^^^^  branchp,_  and  one  which 

y auesman  or  amateur  who  has  lacquering  to  do."—/;  ish  DuiliUt. 
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WORKSHOP  WRINKLES  for  Decorators,  Painters,  Paper- 
hangers  and  Others.  By  W.  N.  Brown.  Crown  8vo.  128  pp.  \90l. 
Price  2s.  6d. ; Abroad,  3s. ; strictly  net. 

Contents. 

Parts  I.,  Decorating.— II.,  Painting.— III.,  Paper-hanging.— IV.,  Mi.scellaneous. 

Arranged  in  alphabetical  order. 

Press  Opinion. 

"Decorators,  painters  and  amateurs  will  find  this  a comprehensive  work  of  reference  on 
nearly  every  subject  they  are  in  need  of.’  —liuildittf'  News. 

HOUSE  DECORATING  AND  PAINTING.  By  W. 

Norman  Brown.  Eighty-eight  Illustrations.  l.SO  pp.  Crown  8vo. 

1900.  Price  3s.  (id. ; India  and  Colonies,  4s. ; Other  Countries,  4s.  6d. ; 

strictly  net.  Contents. 

Chapters  I.,  Tools  and  Appliances.— II.,  Colours  and  Their  Harmony.— 111.,  Pigments  and 
Media.— IV.,  Pigments  and  Media.— V.,  Pigments  and  Media.— VI.,  Pigments  and  Media.— 
VII.,  Preparation  of  Work,  etc.— VIII.,  Application  of  Ordinary  Colour.— IX.,  Graining.— 
X.,  Graining.— XI.,  Graining.— XII.,  Gilding.— XIII.,  Writing  and  Lettering.- XIV.,  Sign 
Painting. — XV.,  Internal  Decoration. — Index. 

Press  Opinion. 

“The  author  is  evidently  very  thoroughly  at  home  in  regard  to  the  technical  subjects  he  has 
set  himself  to  elucidate,  from  the  mechanical  rather  than  the  artistic  point  of  view,  although 
the  matter  of  correctness  of  taste  is  by  no  means  ignored.  Mr.  Brown's  style  is  directness 
itself,  and  there  is  no  tyro  in  the  painting  trade,  however  mentally  ungifted,  who  could  fail  to 
carry  away  a clearer  grasp  of  the  details  of  the  subject  after  going  over  tbe  performance.”— 
Bm'Wing  Industries. 

A HISTORY  OF  DECORATIVE  ART.  By  W.  Norman- 
Brown.  Thirty-nine  Illustrations.  96  pp.  Crown  8vo.  1900.  Price 
2s.  6d. ; Abroad,  3s. ; strictly  net. 

Contents. 

Chapters  I.,  Primitive  and  Prenistoric  Art. — II.,  Egyptian  Art. — III.,  Assyrian  Art. — IV., 
The  Art  of  Asia  Minor. — V.,  Etruscan  Art. — VI.,  Greek  Art. — VII.,  Roman  Art. — VIII., 
Byzantine  Art. — IX.,  Lombard  or  Romanesque  Art. — X.,  Gothic  Art. — XL.  Renaissance  Art. — 
XII.,  The  Victorian  Period. — Index. 

Press  Opinion. 

“In  the  course  of  a hundred  pages  with  some  forty  illustrations  Mr.  Brown  gives  a very 
interesting  and  comprehensive  survey  of  the  progress  and  development  of  decorative  art.  It 
cannot,  of  course,  be  pretended  that  in  the  limited  space  named  the  subject  is  treated  ex* 
haustively  and  in  full  detail,  but  it  is  sufficiently  complete  to  satisfy  any  ordinary  reader ; 
indeed,  for  general  purposes,  it  is,  perhaps,  more  acceptable  than  a more  elaborate  treatise." — 
Midland  Counties  Herald. 

A HANDBOOK  ON  JAPANNING  AND  ENAMELLING 
FOR  CYCLES,  BEDSTEADS,  TINWARE,  ETC.  By 

William  Norman  Brown.  52  pp.  and  Illustrations.  Crown  8vo. 

1901.  Price  2s. ; Abroad,  2s.  6d. ; net. 

Contents. 

A Few  Words  on  Enamelling — Appliances  and  Apparatus — Japans  or  Enamels — To  Test 
Enamel  for  Lead — Japanning  or  Enamelling  Metals — Japanning  Tin,  such  as  Tea  Trays,  and 
similar  Goods — Enamelling  Old  Work— Enamel  for  Cast  Iron — Enamel  for  Copper  Cooking 
Utensils — The  Enamelling  Stove — Enamelling  Bedsteads,  Frames  and  similar  large  pieces — 
Paints  and  Varnishes  for  Metallic  Surfaces — Varnishes  for  Ironwork — Blacking  for  Iron — 
Processes  for  Tin  Plating — Galvanising — Metal  Polishes — Colours  for  Polished  Brass — A 
Golden  Varnish  for  Metal — Painting  on  Zinc — Carriage  Varnish — Japanese  Varnish  and  its 
Application. — Index 

THE  PRINCIPLES  OF  HOT  WATER  SUPPLY.  By 

John  W.  Hart,  R.P.C.  With  129  Illustrations.  1900.  177  pp.,  demy 

8vo.  Price  7s.  6d. ; India  and  Colonies,  8s. ; Other  Countries,  8s.  6d. ; 
strictly  net. 

Contents. 

Chapters  I.,  Water  Circulation. — II.,  The  Tank  System. — III.,  Pipes  and  Joints.— IV.,  The 
Cylinder  System. — V.,  Boilers  for  the  Cylinder  System. — VI.,  The  Cylinder  System. — VII.,  The 
Combined  Tank  and  Cylinder  System. — VIII.,  Combined  Independent  and  Kitchen  Boiler.— 
IX.,  Combined  Cylinder  and  Tank  System  with  Duplicate  Boilers. — X.,  Indirect  Heating  and 
Boiler  Explosions. — XL,  Pipe  Boilers. — XII.,  Safety  Valves.— XIII.,  Safety  Valves. — XI V^.,  The 
American  System. — XV.,  Heating  Water  by  Steam, — XVI.,  Steam  Kettles  and  Jets. — XVII., 
Heating  Power  of  Steam. — XVIII.,  Covering  for  Hot  Water  Pipes. — Index. 
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Brewing  and  Botanical. 


HOPS  IN  THEIR  BOTANICAL,  AGRICULTURAL 
AND  TECHNICAL  ASPECT,  AND  AS  AN  ARTICLE 
OF  COMMERCE.  By  E.mmanuel  Gross,  Professor  at 
the  Higher  Agricultural  College,  Tetschen-Liebwerd.  Translated 
from  the  German.  Seventy-eight  Illustrations.  1900.  340  pp.  Demy 
8vo.  Price  12s.  6d. ; India  and  Colonies,  13s.  6d.;  Other  Countries 
15s. ; strictly  net.  ’ 


Contents. 

PART  I.,  HISTORY  OF  THE  HOP. 

PART  II.,  THE  HOP  PLANT.  Introductory.— The  Roots.— The  Stem  and  Leaves.— 
Inflorescence  and  Flower;  Inflorescence  and  Flower  of  the  Male  Hop;  Inflorescence  and 
Flower  of  the  Female  Hop.— The  Fruit  and  its  Glandular  Structure  ; The  Fruit  and  Seed  — 
‘m  ° •‘i’®  »°P--Vaneties  of  the  Hop;  (a)  Red  Hops;  (6)  Green  Hops  ; 
(c)  Pale  Green  Hops.--Classification  according  to  the  Period  of  Ripening;  I.  Early  August 

Prlfa ’cla  ^ Hops.— Injuries  to  Growth  ; .Malformations;  Diseases 

Produced  by  Conditions  of  Soil  and  Climate;  I.  Leaves  Turning  Yellow,  2.  Summer  or  Sun- 
F^emie^s  ofTh  * Dropping  Off,  4.  Honey  Dew,  S.  Damage  from  Wind,  Hail  and  Rain  : Vegetable 
^ PART  in  rn I T^vTt  Hop.— Beneficial  Insects  on  Hops, 

o a c . Requirements  of  the  Hop  in  Respect  of  Climate  Soil 

p"]!  Climate  ; Soil ; Situ^ion.— Selection  of  Variety  and  Cuttings.— Planting  a Hop 

Garden;  Drainage;  Preparing  the  Ground;  Marking-out  for  Planting ; Planting;  cldtivahoS 

m the  First  Year.— Work  to  be  Performed  ALually  in  the 
Hop  Garden.  VVorking  the  Ground;  Cutting;  The  Non-cutting  System;  The  Proper  Per- 

Th“fi°Cur  ?frToDru  Cut‘'"ff  ordinary  Cutting, 

r.  f.-  „ ® Ptoper  Season  for  Cutting;  Autumn  Cuttinc  Snrino 

Manuring:  Training  the  Hop  Plant:  Poled  Gardens,  Frame  Training • Princinal 
Types  of  Frames;  Pruning,  Cropping,  Topping,  and  Leaf  Stripping  the  Hop  Plant-  Picking 
Drying  and  Bagging.--Principal  and  Subsidiary  Utilisation  of  Hops  and  Hop  Gardens —Life 
PART*^v‘^^p’  Cropping.— Cost  of  Production,  Yield  and  Selling  Prices  ' 

-J^g  Ih;  VairoTCl^’  Chemical  Structure  ofehe^Hop  Cone. 

PART  V.— Statistics  of  Production.— The  Hop  Trade.— Index. 


Press  Opinions. 

“Tfes  ; " desert  comes  a volume  upon  the  above  subject."— //ere/brd  Times 

on  the  si^bjecrrhops 


Wood  Waste  Utilisation. 

THE  UTILISATION  OF  WOOD  WASTE.  Translated  from 

the  German  of  Ernst  Hubbard.  Crown  8vo  192  on  1902  Pift 

‘ ““  eolonieS,.  Coi.nSS 

Contents. 

Artificial  Wood  and  Plas^fc  Confni^^hion.  f ^ 5’“''  5^®®-  O'"  Mercapto  Dyes)— V 

Compositions  for  .Moulded  DeSirThons  — VI  ArtificiM  Wood 

llum.-IX.,  The  Production  of  Wood  Wool-lark!17nirx  -F>re-lighters-Carborun- 
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Foods  and  Sweetmeats. 

THE  MANUFACTURE  OF  PRESERVED  FOODS  AND 
SWEETMEATS;  A Handbook  of  all  the  Processes  for 
the  Preservation  of  Flesh,  Fruit  and  Vegetables,  and  for  the  Prepara- 
tion of  Dried  Fruit,  Dried  Vegetables,  Marmalades,  Fruit-Svrups  and 
Fermented  Beverages,  and  of  all  kinds  of  Candies,  Candied  Fruit, 
Sweetmeats,  Rocks,  Drops,  Dragtes,  Pralines,  etc.  By  A.  Hausner. 
With  Twenty-eight  Illustrations.  Translated  from  the  German  of  the 
third  enlarged  Edition.  Crown  8vo.  225  pp.  1902.  Price  7s.  6d. ; 
India  and  Colonies,  8s. ; Other  Countries,  8s.  6d. ; net. 

Contents.  , 

Part  I..  The  Manufacture  of  Conserves.— Chapters  I„  Introduction.— I U The  Causes  of 
the  Putrefaction  of  Food.— 1 1 1..  The  Chemical  Composition  of  Foods.— I V.,  The  I roducts  of 
Decomposition.— V.,  The  Causes  of  Fermentation  and  Putrefaction.— VI.,  I rewrvative  Bodies. 
—VII.  The  Various  Methods  of  Preserving  Food.— VIII..  The  Preservation  of  Animal  Food. 

IX.  Preserving  .Meat  by  .Means  of  Ice.— X..  The  Preservation  of  Meat  by  Charcoal.--XI.. 
Preservation  of  .Meat  by  Drying.— XII..  The  Preser\'ation  of  .Meat  by  the  Exclusion  of  Am.— 
XIII.,  The  Appert  .Method.— XIV..  Preserving  Flesh  by  SmoUing.—X\  ..Quick  Smosing.  XVU 
Preserving  M^t  with  Salt.— XVII..  Quick  Salting  by  Air  Pressurc.--XVIII.,  Quick  Salting  by 

Liquid  Pressure.— XIX..  Oamgee’s  Method  of  VXin^ 

Pljys—XXI.,  Preservation  of  White  and  Yolk  of  hgg.— XXII..  .Milk  Presenation.  XXIII., 
CmJdensed  Milk— XXIV.,  The  Preservation  of  Fat.— XXV..  Manufacture  of  Soup  Tablets.— 
XXV^-Mea  Biscuits.-XXVII..  Extract  of  Beef. -XXVI 1 1.,  The  Preservation  of  Vegetable 
Foods  in  rfeneral.-XXlX.-Compressing  Vegetables.-XXX.,  Preservation  of  Vegetable  by 
Annert’s  .Method.— XXXI.,  The  Preservation  of  Fruit.— XXXII..  Preserviition  of  Fruit  by 
Storage.— XXXIII  , The  Preservation  of  Fruit  by  Drying.— XXXI V.. 

Heat  —XXXV  Roasting  Fruit.— XXXVI..  The  Preservation  of  Fruit  with  Sugar.--XXXUI.. 
Boiled  Pre^rv’ed  FruiL— XXXVIII..  The  Preservation  of  Fruit  in  Sp''-it,  Acetic  Acid  or 

t VIII  The  MTnXcture  of  Filled  Bonbons,  Liqueur  Bonbons  and  Stamped  Loxenges.-LIX., 
S Jo^^“S‘jdlieL-^^^^^^  for  Bonbon  Makinfi.-LXL.  Drag^es.-Appendix. 

—Index. 


Timber  Trades. 


TIMBER  : A Comprehensive  Study  of  Wood  in  all  its  Aspects 

fCommercial  and  Botanical),  showing  the  Different  Applications  and 
K^rTirnher  in  Various  Trades,  etc.  Translated  from  the  French 
of  Paul  Charpentier,  Expert  Chemical  Engineer,  Assayer 
French  Mint,  etc.,  by  Joseph  Kennell.  Royal  8vo.  437  pp.  178 
Illustrations.  1902.  ^Price  12s.  6d.  ; India  and  Colonies,  13s.  6d.  , 
Other  Countries,  15s. ; net. 

Preface.-Part  I.,  Physical  Ji^a^hel^Elem^ 

Anatomically  and 

p"aH  lu  Wood.-Chapters  V.,  Principal  Essences 

with  Caducous  Leaves.— VL,  ''?“virieXs*of  t'I^  in  the  Different  Countries  of 

the’’Q7oby.-c‘hiplera  African  Timber.-IX.,  Asiatic  Tim  er 

Different  Alterations.  -Chanters  XVII.,  Generalities— Causes  and 

Part  V.,  The  Preservation  p—cesses— XVIIL,  Dess^ 

Progress  of  Deterioration-History  of  ^ ^ ^3 “^by  Immersion-Generalities  as  to 

Superficial  Carbonisation  of  Timber.— XIX..  1 rocesses  y 


35 


Antiseptics  Employed. — XX.,  Injection  Processes  in  Closed  Vessels. — XXI.,  The  Boucherie 
System,  Based  upon  the  Displacement  of  the  Sap.— XXII.,  Processes  for  Making  Timber 
Uninflammable.  . . , 

Part  Vli,  Applications  of  Timber.— Chapters  XXIII.,  Generalities— Working  Timber- 
Paving — Timber  for  .Mines— Railway  Traverses.— XXIV.,  Acce.ssory  Products— Gums— Works 
of  M.  Fremy — Resins — Barks— Tan— Application  of  Cork. — XXV.,  The  Application  of  Wood 
to  Art  and  Dyeing. — XXVI.,  Different  Applications  of  Wood — Hard  Wood — Distillation  of 
Wood — Pyroligneous  Acid — Oil  of  Wood — Distillation  of  Resins. — Index. 

[5r«  also  “ H'ootl  ll'aslc  Utilisation,"  p.  33.] 


Fancy  Goods  Manufacture. 

THE  ART  OF  DYEING  AND  STAINING  MARBLE, 
ARTIFICIAL  STONE,  BONE,  HORN,  IVORY  AND 
WOOD,  AND  OF  IMITATING  ALL  SORTS  OF 
WOOD.  A Practical  Handbook  for  the  Use  of  Joiners, 
Turners,  Manufacturers  of  Fancy  Goods,  Stick  and  Umbrella  Makers, 
Comb  Makers,  etc.  Translated  from  the  German  of  D.  H.  Soxhlet, 
Technical  Chemist.  Crown  8vo.  168  pp.  1902.  Price  5s. ; India  and 
Colonies,  5s.  6d. ; Other  Countries,  6s.  ; net. 

Contents. 

Preface. — Introduction. — Chapters  I.,  Mordants  and  Stains:  Acids.  Alkalies,  Iron  Salts, 
Copper  Salts,  Aluminium  Salts,  Chromium  Salts,  Tin  Salts,  Lead  Salts,  M.anganese  Saits, 
Silver  and  Gold  Salts. — II.,  Natural  Dyes : Redwood,  Red  Sandalwood,  .Madder,  Orchil,  Cudbear, 
Lac-Dye,  Cochineal,  Saffron,  Annatto,  Safflower,  Fustic,  Fustet,  JJuercitron,  Flavin,  Turmeric, 
Weld  and  its  substitutes,  Persian  Berries,  Barberry  Root, Indigo,  Logwood, Cutch,  Galls,  Sumach, 
Knoppern. — HI.,  Artificial  Pigments:  W'hite  Lead,  Naples  Yellow,  Red  Lead,  Smalts,  Ultra- 
Marine,  Cinnabar,  Prussian  Blue,  Orpiment,  Realgar,  Chrome  Green,  Chrome  Yellow,  Chrome 
Red,  Chrome  Orange,  Mosaic  Gold,  Green  Mineral  Colours,  Red  Ochres,  Rouge,  Cadmium 
Yellow.— IV.,  Coal  Tar  Dyes:  Reds,  Yellows  and  Oranges,  Blues,  Violets,  Greens,  Browns, 
Grey  and  Black — Aniline  Dyes  Soluble  in  Fat : Rcsinate  Colours,  Aniline  Lakes. — V.,  Staining 
Marble  and  Artificial  Stone : Red,  Violet,  Blue,  Green,  Yellow,  Orange,  Brown,  Black,  Execu- 
tion of  Parti-Coloured  Designs.- VL,  Dyeing,  Bleaching  and  Imitation  of  Bone,  Horn  and 
Ivory— Bone  Bleaching— Dyeing  Bone:  Black,  Red,  Yellow,  Blue,  Violet,  Green,  Grey  and 
Brown— Horn,  Bleaching  and  Whitening— Dyeing  Black,  Grey,  Brown,  Blue,  Green,  Violet 
and  Red— Imitation  of  Tortoiseshell  for  Combs:  Yellows,  Dyeing  Nuts.— Ivory:  Dyeing  Black, 

Red,  Yellow,  Blue,  Violet,  Green,  Grey  and  Brown— Further  Remarks  on  Ivory  Dyeing. VIL, 

Wood  Dyeing : Black,  Grey,  Brown,  Violet,  Blue,  Red,  Yellow.  Green— Imitation  of  Mahogany  : 
Dark  Walnut,  Oak,  Birch-Bark,  Elder-Marquetry,  Walnut,  W'alnut-Marquetry,  Mahogany 
Spanish  Mahogany,  Palisander  :ind  Rose  Wood,  Tortoiseshell,  Oak,  Ebony,  Pear  Tree— Black 
Dyeing  Processes  with  Penetrating  Colours.— VllL,  Varnishes  and  Polishes:  English  Furniture 
Polish,  Vienna  Furniture  Polish,  .Amber  Varnish,  Copal  Varnish,  Composition  for  Preserving 
Furniture. — Index. 


Building  and  Architecture. 

THE  PREVENTION  OF  DAMPNESS  IN  BUILDINGS; 

with  Remarks  on  the  Causes,  Nature  and  Effects  of  Saline,  Efflores- 
cences and  Dry-rot,  for  Architects,  Builders,  Overseers,  Plasterers, 
Painters  and  House  Owners.  By  Adolf  Wilhel.m  Kei.m.  Translated 
from  the  German  of  the  second  revised  Edition  by  M.  J.  Salter,  F.I.C., 
F.C.S.,  Member  of  the  German  Chemical  Society  of  Berlin.  Eight 
Coloured  Plates  and  Thirteen  Illustrations.  Crown  8vo.  115  pp.  1902. 
Price  5s. ; India  and  Colonies,  5s.  6d.  ; Other  Countries,  6s. ; net. 


„ „ I * . , Contents, 

- '7  H Various  Causes  of  Dampness  and  Decay  of  the  Masonry  of 

Building,,  and  the  Structural  and  Hygienic  Evils  of  the  Same.- 1 1.,  Precautionary  Measures 
f a Efflorescence.— HI.,  Methods  of  Remedying  Dampness 

Buildings.-lV.,  The  Artificial  Drying  of  New  Hou  “s 
as  well  as-  Old  Damp  Dwellings,  and  the  Theory  of  the  Hardening  of  Mortar. — V New 
^ Pa'r"t  '''ethods  for  Drying  Old  Damp  Walls  and  Dwellings. 

l^art  U.  Chapters  I.,  The  Cause  and  Orijjin  of  Dry-rot : its  Injurious  Effect  on  Hf»Tlth 
Destructive  Action  on  Buildings,  and  its  Successful  Repression.— II.,  Methods  of  Prcventinc 

Old  Methods  of  Preventing  Dry-rot 

IV.,  Recent  and  More  Efficient  Remedies  for  Dry-rot. — Index  ” ^ 


^^ikzme  Llbrary^l 
— itron. 

SIDEROLOGY;  THE  SCIENCE  OF  IRON  (The  Con- 
stitution of  Iron  Alloys  and  Slags).  Translated  from  German  of 
Hanns  Freiherr  v.  Juptner.  350  pp.  Demy  8vo.  Eleven  Plates 
and  Ten  Illustrations.  1902.  Price  10s.  6d. ; India  and  Colonies,  1 Is. ; 
Other  Countries,  12s. ; net.  ’ ’ 

Contents. 

Book  I.,  The  Theory  of  Solution.— Chapters  I.,  Solutions.— II.,  Molten  Alloys— Varieties 
of  Solutions.— III.,  Osmotic  Pressure.- 1 V.,  Relation  between  Osmotic  Pressure  and  other 
Properties  of  Solutions.— V..  Osmotic  Pre.ssure  and  .Molecular  Weight  of  the  Dissolved  Sub- 
stance.—VI.,  Solutions  of  Gases.— Vn,,  Solid  Solutions.— VIII.,  Solubility.— IX.,  DiflFusion.— 
X.,  Electrical  Conductivity— Constitution  of  Electrolytes  and  Metals.— XI.,  Thermal  Expansion. 

Book  II.,  Micrography.— Chapters  I.,  General.— II.,  Microstructure.— III.,  The  Micro- 
graphic Constituents  of  Iron.— IV.,  Relation  between  Micrograpbical  Composition,  Carbon- 
Content,  and  Thermal  Treatment  of  Iron  Alloys. — V.,  The  Microstructure  of  Slags. 

Book  III.,  Chemical  Composition  of  the  Alloys  of  Iron.- Chapters  1.,  Introduction.— 

II.,  Constituents  of  Iron  AIIots — Carbon. — III.,  Constituents  of  the  Iron  Alloys,  Carbon 

Opinions  and  Researches  on  Combined  Carbon. — IV.,  Opinions  and  Researches  on  Combined 
Carbon  {Coni iimal ion). — V.,  Opinions  and  Researches  on  Combined  Carbon  (Cohc/ksioii).— VI., 
Applying  the  Curves  of  Solution  deduced  from  the  Curves  of  Recalescence  to  the  Determination 
of  the  Chemical  Composition  of  the  Carbon  present  in  Iron  Alloys.-  VII.,  The  Constituents  of 
Iron— Iron.— VIII., The  Constituents  of  Iron  Alloys— .Manganese.— IX.,  Remaining  Constituents 
of  Iron  Alloys — A Silicon. — X.,  Gases. 

Book  IV'.,  The  Chemical  Composition  of  Slag.— Chapters  I.,  Introductory. — II.,  Silicate 
Slags. — III.,  Calculating  the  Composition  of  Silicate  Slags. — IV.,  Phosphate  Slags. — V.,  Oxide 
Slags. — Appendix. — Index. 

WORKS  IN  PREPARATION. 

TREATISE  ON  CLOTH  FINISHING.  By  Robert 
Beaumont,  of  Yorkshire  College,  Leeds. 

WEAVING  MACHINERY.  Three  Vols.  By  Harry  Nisbet. 
COLOUR  TERMS  : THEIR  PROPER  USE  AND 

MEANING.  By  David  Paterson. 

USE  OF  WATER  IN  THE  INDUSTRIAL  ARTS. 
CHEMISTRY  OF  DYE  STUFFS.  Translated  from  German 
of  Dr.  Georg  vo.v  Georgievics.  [In  the  press. 

SUGAR  REFINERS’  HANDBOOK. 

ART  OF  BOOKBINDING. 

DENTAL  METALLURGY. 

PRELIMINARY  COTTON  SPINNING  AND  WEAVING. 

By  Walter  Bailey. 

VENTILATION  OF  MINES.  By  Robert  Wabner.  Royal 
8vo.  Thirty  Plates.  About  250  pp.  \In  the  press. 

SIMPLE  METHODS  FOR  TESTING  PAINTERS  MA 
TERIALS.  By  A.  C.  Wright,  M.A.,  B.Sc.  Crown  8vo. 

Eight  Illustrations.  [In  the  press. 

SEALING  WAXES  AND  OTHER  ADHESIVES.  By  H. 

C.  Standage.  _ [In  the  press. 

HANDY  GUIDES  TO  THE  CHOICE  OF  BOOKS. 

Vol.  1.  PROSE  FICTION. 

Vol.  11.  CLASSIFIED  GUIDE  TO  TECHNICAL, 
TRADE  AND  COMMERCIAL  LITERATURE. 

Others  to  follow.  [In  preparation. 


The  Publishers  will  advise  when  any  of  the  above  books  are 
ready  to  drins  sending  their  addresses. 


•■  ,'  ■ ‘ r;.  ” .••■■' 

• ,">ri’'i  , •!  ' > 


►r  • 


i 


9^ 


V 


• ' 


f • 


4 


V 


V 


X 


